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The Naval Postgraduate School (NPS) was estab-
lished to serve the advanced educational needs of the 
Navy. The broad responsibility of NPS is reflected in 
its stated mission:
To increase the combat effectiveness of commissioned officers 
of the naval service to enhance the security of the United States. 
In support of the foregoing, and to sustain academic excellence, 
fosters and encourages a program of relevant and meritorious 
research which both supports the needs of the Navy and Depart-
ment of Defense (DOD) while building the intellectual capital 
of the Naval Postgraduate School faculty.
To fulfill its mission, the Naval Postgraduate 
School strives to advance innovation in the Navy and 
prepare officers for introducing and employing future 
technologies. The research program at NPS supports 
the mission of graduate education. Research at NPS
• advances knowledge in a wide range of  
  disciplines relevant to DON/DOD; 
• maintains upper-division course content and 
  programs at the cutting edge; 
• provides the opportunity for students to 
  demonstrate independent graduate-level 
  scholarship in their areas of study;
INTRODUCTION
The Naval Postgraduate School is pleased to present the dissertation, thesis, and capstone 
project report abstracts (hereafter thesis or terminal project) for unrestricted research 
completed in March 2016 by the graduating class.
• Civil-Military Relations 
• Combating Terrorism Strategy and Policy
• Defense Decision Making and Planning 
• Homeland Security and Defense 
• Security Studies
• Stabilization and Reconstruction
• National Security and Intelligence, Regional 
  Studies:
- Middle East, South Asia, Sub-Saharan Africa
- Far East, Southeast Asia, the Pacific
- Europe and Eurasia
- Western Hemisphere
School of International Graduate Studies (SIGS)
The unique programs and faculty expertise within SIGS seek to identify and address current and emerging security challenges and 
strengthen multilateral and bilateral defense cooperation between the United States and other nations. Areas of expertise range from 
nuclear nonproliferation to counterterrorism; from the history of war to emerging biological and cyber threats; and from the security 
aspects of political economy to international law. 
ACADEMIC PROGRAMS
MISSION
• challenges students with creative problem 
  solving experiences on DOD-relevant issues; 
• solves warfare problems; and
• attracts and retains quality faculty with 
  state-of-the-art expertise.
To meet its educational requirements, the Navy 
has developed a unique academic institution at NPS 
and via distance learning (DL) through specially tai-
lored academic programs and a distinctive educa-
tional experience tying academic disciplines to naval 
and joint warfighting applications. NPS has aligned 
its education and research programs to achieve three 
major goals: 
1. nationally recognized academic programs that 
support the operations of the Navy and Ma-
rine Corps, our sister services, and our allies; 
2. research programs that focus on the integra-
tion of education and research in support of 
current and emerging national security tech-
nologies and operations; and
3. executive and continuing education programs 
that support sustained intellectual innovation 
and growth throughout an officer’s career.
xii
Graduate School of Operational and Information Sciences (GSOIS)
• Applied Cyber Operations 
• Computer Science (residential and DL)
• Computing Technology (DL)
• Cyber Systems and Operations
• Cost Estimating and Analysis (DL)
• Electronic Warfare Systems (International)
• Human Systems Integration
• Identity Management and Cyber Security 
  (residential and DL)
• Information Sciences
• Information Systems and Operations
• Information Systems and Technology
• Information Warfare
• Joint C4I Systems
• Joint Information Operations
• Joint Operational Logistics
• Modeling, Virtual Environments, and  
  Simulation 
• Operations Analysis
• Remote Sensing
• Software Engineering (residential and DL)
• Special Operations
• Systems Analysis (DL)
GSOIS delivers graduate-level education and conducts cutting-edge research in four non-traditional knowledge domains responsive 
to U.S. military needs: information science and technolog y, military computer science, military operations analysis and research, 
and special operations and related defense analysis.
• Acquisition and Contract Management
• Advanced Acquisition Program
• Contract Management (DL)
• Defense Business Management
• Defense Systems Analysis
• Defense Systems Management
• Executive MBA (DL)
• Financial Management
• Information Systems Management
• Material Logistics Support
• Manpower Systems Analysis
• Program Management (DL)
• Supply-Chain Management
• Systems Acquisition Management
• Transportation Management
Graduate School of Business and Public Policy (GSBPP)
GSBPP reflects the management side of national defense in support of operational requirements, with programs open to the U.S. 
uniformed services, DOD employees and contractors, federal employees, and international military and government employees. An 
integrated civilian and military faculty focuses on defense organizations, system applications, and instruction supported by extensive 
defense-oriented research. 
Graduate School of Engineering and Applied Sciences (GSEAS)
GSEAS provides advanced education in engineering and applied sciences while developing technological advances with strict ap-
plication to DOD needs, thus setting it apart from civilian graduate schools of engineering. It is focused on preparing the next 
generation of U.S. and international leaders, military and civilian alike, for the uncertainties and challenges of a rapidly changing 
technological world.
• Applied Mathematics
• Combat Systems Sciences and Technology
• Electronic Systems Engineering (residential 
  and DL)
• Mechanical Engineering for Nuclear-trained 
  Officers (DL)






  Engineering (DL)
• Space Systems Engineering
• Space Systems Operations  
  (residential and DL)
• Systems Engineering (residential and DL)
• Systems Engineering Management (DL)
• Undersea Warfare 
• Underwater Acoustic Systems (DL)
Office of the Provost
• Systems Engineering Analysis
The Office of the Provost provides oversight to a specialized degree program that leads to a master of science in systems engineering 
analysis. Students benefit from cross-disciplinary course offerings and research opportunities found in GSEAS systems engineering 
and GSOIS systems and operational analysis curricula.
xiii
Independent scholarly work in the form of a dissertation (PhD), thesis (Master’s/Engineer), or capstone proj-
ect is required for most academic programs. Student research projects address issues ranging from the current 
needs of the fleet and joint forces to the science and technology required to sustain long-term superiority of 
the Navy and DOD. Guided by faculty advisors, NPS students represent a vital resource within the DOD for 
addressing war-fighting problems and maintaining cutting-edge expertise, particularly in a time when tech-
nology and information operations are changing rapidly. Naval Postgraduate School alumni think innovatively 
and possess the knowledge and skills to apply nascent technologies in the commercial and military sectors. 
Their firsthand grasp of operations, when combined with challenging projects that require them to apply their 
focused graduate coursework, is one of the most effective elements in solving fleet, joint-force, and regional 
problems. NPS graduate education encourages a lifelong capacity for applying basic principles and creative 
solutions to complex problems. NPS is also unique in its ability to conduct classified research. Classified theses 






Figure 1: Total enrollment by student type for the second quarter 
of 2016 (2,765 total). Source: After NPS Academic Affairs 
Quarterly Enrollment Report, AY2016/Quarter 2.
The student body consists of U.S. officers from all 
branches of the uniformed services, civilian employ-
ees of the federal government, and international mili-
tary officers and government civilians. The student 
population distribution for March 2016 is shown in 
Figure 1.
Source: Naval Postgraduate School Public Affairs Office
xiv
DEGREES OFFERED
Curricula meet defense requirements within the traditional degree framework through residential or distance-
learning status. All curricula lead to a master of science or art or a master of business administration; ad-
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• Space Systems Operations
• Systems Analysis
• Systems Engineering
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• Systems Engineering Management
• Systems Technology
Source: NPS Public Affairs Office
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MARCH 2016 DEGREES CONFERRED
 Figure 2. Distribution of degrees conferred by academic school, March 2016
(unrestricted theses)
The March 2016 graduating class produced 123 unrestricted dissertations, theses, and capstone project reports 
as part of the graduation requirement. Figure 2 indicates the distribution of degrees awarded by academic 
school.
Source: NPS Public Affairs Office
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ACADEMIC AWARDS ANNOUNCED MARCH 2016
Many departments honor graduating students for the quality and contributions made by their dissertations, 
theses, or capstone reports. The following listing recognizes students selected by NPS faculty and military 
associations for superior academic achievement and outstanding theses.
Campus-wide Awards
• Monterey Council Navy League Award for Highest Academic Achievement: Lieutenant Junior Grade 
 Caroline Brown, USN
• Naval Postgraduate School Outstanding Academic Achievement Award for Department of Defense 
 Student: Ms Adrianna Ward, Deputy Department Director of Cruisers, Destroyers and Frigates 
 Integrated Weapons Support
• Naval Postgraduate School Outstanding Academic Achievement Award for International Students: 1st 
 Lieutenant Halis Can Polat, Turkish Air Force
• Association of the United States Army, General Joseph W. Stilwell Chapter, Award for Outstanding Army 
 Student: Major Ian Dietz, USA
• Monterey Kiwanis Club Outstanding International Student Award: Captain Melissa Joy, Royal Australian 
 Army
Graduate School of Business and Public Policy (GSBPP)
• Chief of Naval Personnel Award for Academic Excellence in Manpower, Personnel, and Training 
 Analysis: Lieutenant Junior Grade Caroline Brown, USN
• The Graduate School of Business and Public Policy Faculty Outstanding International Student Award: 
 Captain Melissa Joy, Royal Australian Army—Outstanding Thesis: Optimizing the Scheduling of Recruitment 
 and Initial Training for Soldiers in the Australian Army
Graduate School of Engineering and Applied Sciences (GSEAS)
• The Surface Navy Association’s Award for Excellence in Surface Warfare Research: Lieutenant Matt 
 Maupin, USN—Outstanding Thesis: Fighting the Network: MANET Management in Support of Littoral 
 Operations
• Chief of Naval Operations Undersea Warfare Award: Lieutenant Shawn Stelzel, USN
Graduate School of Operational and Information Sciences (GSOIS)
• AFCEA John McReynolds Wozencraft Electrical and Computer Engineering Academic Honor Award: 
 LT Andrew Jackson, USN
• Rear Admiral Grace Murray Hopper Computer Science Award: Lieutenant Leslie Ward, USN
• Military Operations Research Society Stephen A. Tisdale Graduate Research Award: Lieutenant 
 Commander Warren Blackburn, USN—Outstanding Thesis: Otter: An Optimized Transit Tool and Easy 
 Reference
• Fleet Cyber Command Award for Academic Achievement in Cyber Operations: Lieutenant Stephen 
 Bremer, USN—Outstanding Thesis: Cost Comparison among Provable Data Possession Schemes
• Network Operations and Technology Outstanding Graduate Award: Commander Eric Perle, USNR
• The Hans Jones Award for Excellence in Thesis Research in Special Operations and Irregular Warfare or 
 Security, Stabilization, Transition and Reconstruction (SSTR): Major John A. Rousseau, USA
School of International Graduate Studies (SIGS)
• The Louis D. Liskin Award for Excellence in Regional Security Studies: Lieutenant Commander 
 Timothy B. Lindsay, USN
• The Outstanding United States Air Force Graduate Award, Department of National Security Affairs: 
 Major Kevin T. Thomas, USAF
xvii
Outstanding Thesis Recognition
• Captain John Richard Berg, USAF: Insurgents to Presidents: Contemporary Civil–Military Relations in Brazil, 
 El Salvador, and Uruguay
• Major David M. Cox, USAF: Return of the Bear? Russia’s Ties with Former Soviet Allies in Latin America
• Lieutenant Liam J. Dorney, USN and Lieutenant Travis C. Miller, USN: Rapidly Deployable Mobile Security 
 Solution
• Lieutenant Steven J. Fischbach, USN: Linear Optimization of Frequency Spectrum Assignments across Systems
• Captain Michael S. Griner, USMC: Quality of USMC Officers: Buildup vs. Reduction in Forces
• Lieutenant Christopher L. Laird, USN: Heterogeneous Defensive Naval Weapon Assignment to Swarming Threats 
 in Real-time
• Lieutenant Commander Matthew S. McLauchlin, USN: Migrating to the Cloud: Preparing the USMC CDET 
 for MCEITS
• Lieutenant Ralph R. Montgomery, USN and Lieutenant Yekaterina L. Anderson, USN: Battlefield Medical 
 Network: Biosensors in a Tactical Environment
• Flight Lieutenant Mark W. Powell, Royal Australian Air Force: Canine Supply for Physical Security: An Analysis 
 of the Royal Australian Air Force Military Working Dog Program
• Major Sean C. Reynolds, USAF: German Foreign Fighters in Syria and Iraq
• Pamela T. Stein: The Role of the Military in Myanmar’s Political Economy
• Lieutenant Commander Jonathan R. Stephens, USN and Lieutenant Robert C. Adams, USN: Field- 
 deployable Video Cloud Solution
• Catherine Schroeck Ventura, Immigration Officer, U.S. Citizenship and Immigration Services, Tampa: 
 Flight Plight: An Examination of Contemporary Humanitarian Immigration from Honduras, Cuba, and Syria to the 
 United States with Considerations for National Security
• Wye Kede Jerel Yam, Civilian, Ministry of Defence, Singapore: Strategies Used in Capture-the-Flag Events 








LEADERSHIP FROM THE CENTRE: A NEW FOREIGN 
AND SECURITY POLICY FOR GERMANY 
Joseph Ballard–Lieutenant, United States Navy
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: Donald Abenheim, Department of National Security Affairs
Second Reader: Peter Frank, Department of National Security Affairs
Germany in 2016 finds itself in the midst of a political and diplomatic revolution, the meaning of which is 
unclear for United States policy other than this process constitutes a break with custom and tradition in state-
craft. This thesis analyzes the evolution of German foreign and security policies since the revival of statecraft 
in 1945 and the changes in policy determinants since 1990. This evolution can be separated into phases begin-
ning with the policy of reconciliation associated with the birth of the Federal Republic of Germany in 1949 
and culminating with the reunification of Germany in 1990. Having achieved the goals of reconciliation—re-
gaining sovereignty, ensuring security, and achieving reunification—the determinants of the security policy 
shifted as Germany’s relative geographic and diplomatic position in Europe shifted during NATO and EU 
expansion. This led to policy eventually focusing effort toward European integration—as the new generation 
of Germans raised under the peace and economic success after reunification—and ultimately becoming a 
civilian power. Emerging from this period, a new Germany, confident enough to declare leadership from the 
centre, assumed de facto leadership in the European Union. The dichotomy of Germany’s past and ambitions 
in foreign and security policies as well as the effects of its shifting geographic position within Europe are the 
key drivers of foreign policy. Full Text
Keywords: Germany, German foreign and security policy
RUSSIA: BACKGROUND AND STRATEGY 
Kenneth Barkovich–Lieutenant, United States Navy
Master of Arts in Security Studies (Strategic Studies)
Advisor: Robert Looney, Department of National Security Affairs
Second Reader: Robert McNab, Defense Resources Management Institute
The purpose of this thesis was to gain a better understanding of the present situation in Russia and examine 
possible influences on strategies moving forward. The relationship the United States has with Russia is only 
deteriorating, and Russia seems to be growing bolder by the day. While Russia may prove a formidable op-
ponent in many ways, it is not without weakness. The country is experiencing very serious economic troubles, 
and sanctions will only inflict greater pain. This pain will be felt by individuals throughout the country as well 
as the government. Russia’s ambitions may be halted by these economic struggles, both internally and exter-
nally. The Russian military is doing a good job focusing on areas for which it gains the most advantage given 
its assets, but money and personnel are a couple of big issues that plague the reform taking place. It is clear that 
old ways of thinking are no longer working, and in an ever-connected world, compromise and cooperation 
must be sought to improve relations with Russia. However, the United States and its European allies must stay 
united and prepare to deal with Russia both politically and militarily if necessary. Full Text
Keywords: Russia, economy, sanctions, military reform, strategy
4SECURITY STUDIES
THE SOVEREIGN CITIZEN MOVEMENT: THE SHIFTING IDEOLOGICAL WINDS 
Devon Bell–Undersheriff, Placer County Sheriff’s Office, Auburn, California
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: David Brannan, Center for Homeland Defense and Security
Co-Advisor: Pat Miller, Center for Homeland Defense and Security
The FBI has identified the Sovereign Citizen Movement (SCM) as a significant threat to the domestic security 
of the United States. The movement’s adherents are capable of significant acts of violence and civil unrest. 
They also embrace harassing tactics, such as filing lawsuits, false liens, and restraining orders, as methods 
to harass government and financial institutions. This is known as paper terrorism. The modern SCM has its 
roots in the Posse Comitatus movement and in racialist philosophies such as the Christian Identity Movement. 
It was primarily a movement embraced by right-wing Caucasians. Over time, the SCM has morphed from a 
primarily racialist platform to a more inclusive anti-government platform. The current SCM model is decen-
tralized and largely leaderless, and its narrative is often driven by circumstances. Using social identity theory 
as a framework, what conclusions can be drawn regarding this change, and how can the government prepare 
for the emerging ideation of SCM? If not handled appropriately, government reactions to economic and social 
crises could validate the SCM narrative. Government entities must embrace training, transparency, and ethical 
decision-making in an effort to nullify the SCM narrative. Full Text
Keywords: Sovereign Citizen Movement (SCM), SCM threat, SCM tactics, domestic terrorism, law enforce-
ment, social identity theory, Aryan Nations, militia groups, Moorish Nation, paper terrorism
ELIMINATING WAR BY ELIMINATING WARRIORS: A CASE STUDY IN COSTA RICA 
Julian Benton–Major, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Robert Looney, Department of National Security Affairs
Second Reader: Thomas Bruneau, Department of National Security Affairs
Armed conflicts have a destabilizing effect on individual nations and the international community alike. Con-
versely, reducing warfare has a positive effect on both national and international affairs. Stable nations equate 
with stable borders, which improve cross-cultural communications and global commerce in turn. This thesis 
uses Costa Rica as a case study to examine the efficacy of reducing armed conflict by eliminating individual 
national forces. The key to promoting peace through abolishing the military lies in four elements: culture, 
economic evolution, domestic developments, and external threats. This paper relies on historical observations, 
legal mandates, cross-national comparisons, and third-party analysis to understand how Costa Rica has been 
able to abolish its army and maintain a successful military-free society. The four elements of culture, economic 
evolution, domestic development, and external threats appear in virtually every source, so this work analyzes 
each element in sequence as it relates to Costa Rica. Finding the proper mix of elements can help gauge which 
regimes will peacefully relinquish armed forces and thus contribute to peaceful globalization. Full Text
Keywords: Army, military, abolish, abolition, peace, war, coup
5SECURITY STUDIES
INSURGENTS TO PRESIDENTS: CONTEMPORARY CIVIL-MILITARY 
RELATIONS IN BRAZIL, EL SALVADOR, AND URUGUAY 
The following thesis was recognized as outstanding by its department
John Berg–Captain, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Thomas Bruneau, Department of National Security Affairs
Co-Advisor: Maria Rasmussen, Department of National Security Affairs
This thesis analyzes contemporary civil–military relations in three Latin American countries: Brazil, El Sal-
vador, and Uruguay. Since 2010, each country has elected a president who was previously an armed insurgent 
resisting authoritarian regimes of the 1970s and 1980s. Considering this phenomenon, and evaluating recent 
trends across Latin America to expand military roles and missions, civil–military relations are assessed using 
a new framework. The framework, adapted from the trinity model employed by scholars at the Naval Post-
graduate School’s Center for Civil–Military Relations, shows significant differences among the three cases and 
their respective degrees of positive civil–military relations; however, the specific phenomenon of electing a 
former insurgent to the presidency has not resulted in a significant deterioration of the relationship between 
the armed forces and their civilian executives. In fact, civil–military relations under ex-insurgent presidents 
have been improved over the last decade in each country. Ultimately, this thesis concludes that Uruguay has 
achieved the greatest degree of positive civil– military relations, and trends are presented for consideration for 
improving civil–military relations across the region. Full Text
Keywords: Latin America, civil–military relations, Brazil, El Salvador, Uruguay, security assistance, security 
cooperation, reconciliation, civil society, insurgent, insurgency, authoritarianism
THE EMERGENCE OF ORGANIZATIONAL FIT: APPLYING CONFIGURATION THEORY 
TO THE SNOHOMISH COUNTY (WA) EMERGENCY OPERATIONS CENTER 
Jason Biermann–Deputy Director, Snohomish County 
Department of Emergency Management, WA
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Susan Hocevar, Graduate School of Business and Public Policy
Co-Advisor: Erik Jansen, Department of Information Sciences
An emergency operations center (EOC) plays a critical role during a community’s response to a disaster. Yet 
little research exists that assesses the impact of the organization’s structure on an EOC staff’s performance. 
This thesis explores how configuration theory, which emphasizes the need for an organization’s structure to 
fit the situation, can help emergency managers organize an EOC’s staff to improve its performance. Specifi-
cally, it uses configuration theory to examine the Snohomish County (WA) EOC’s response to the State Route 
530 flooding and mudslide incident. From that case study, three workgroups were selected, and members 
of each workgroup were interviewed. The results were analyzed twice, first by each distinct workgroup and 
then cumulatively. Among the findings is the diversity of influences on the task environments of different 
workgroups responding to the same incident; the findings also reveal that the groups implemented aspects of 
more than one structure. Based on these analyses, recommendations are made to update EOC doctrine and 
training to focus on situational factors and flexible configurations, including hybrid configurations. While the 
setting for this research is a local EOC, its outcomes reinforce the applicability of configuration theory to any 
organization responding to a crisis. Full Text
Keywords: emergency operations center, configuration theory, multiagency coordination, crisis management, 
disaster management, incident command system, structural contingency theory
6SECURITY STUDIES
NOT OUT OF CONTROL: ANALYSIS OF THE FEDERAL DISASTER SPENDING TREND 
Suzanne Boccia–Emergency Management Coordinator, Denver  
Department of Environmental Health, City and County of Denver, Colorado
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Wollman, Center for Homeland Defense and Security
Co-Advisor: Glen Woodbury, Department of National Security Affairs
The purpose of this study of 20-year trends in federal disaster spending was to determine whether and to what 
extent spending has been on the rise, and to examine contributing factors. A grounded theory analysis was 
conducted on 1,156 major declared disasters from fiscal years 1995 through 2014. Numerical data graphically 
illustrate budgeting, spending, and declaration trends, and policy and inertia influences are described. This 
study found an upward trend of federal disaster spending yet far from out of control. Research shows that 
66 percent of funding for major disaster was provided by emergency supplemental bills rather than regularly 
budgeted appropriations. Half of all spending was on infrastructure, and hurricanes were the number one 
disaster type for federal spending. More severe storms were declared than all other disaster types combined, 
and the number of major declared disasters demonstrated an upward trend. The trend of rising spending and 
the quantity of declarations were consistent with existing literature. Federal spending for fire, human services, 
post-disaster mitigation, and mission assignments demonstrated a downward trend as a proportion of the Di-
saster Relief Fund. Recommendations are provided to transform national thinking toward development of a 
national risk-management approach to incentivize policymakers, homeowners, as well as local- and state-level 
funding recipients to better manage risk and improve stewardship of federal tax dollars. Full Text
Keywords: budget, cost share, disaster, Disaster Relief Fund, federalism, financial, fund, incentive, insurance, 
major disaster declaration, mitigation, per capita damage indicator, risk management, spending, supplemental, 
total taxable resources, tracking
SAILING THE CALM AND ROUGH SEAS: THE INFLUENCE OF WEALTH 
AND SOVEREIGNTY IN SOUTHEAST ASIAN MARITIME DISPUTES 
Andromeda Ciptadi–Lieutenant, Indonesian Navy
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: Michael Malley, Department of National Security Affairs
Second Reader: Daniel Moran, Department of National Security Affairs
Under what conditions do members of the Association of Southeast Asian Nations use peaceful means to 
resolve their maritime disputes? Why do they resort to military action in some cases but compromise peace-
fully in others? This thesis answers these questions by investigating two variables that influence the course 
of such disputes: the presence of natural resources and disputes over sovereign control of maritime features. 
This thesis examines four cases of maritime dispute resolution: maritime delimitation in the Singapore Strait 
by Indonesia and Singapore; joint-development in the Gulf of Thailand; the Pedra Branca dispute between 
Singapore and Malaysia; and recurring violence in the South China Sea involving multiple states in the region. 
After analyzing the case studies, this research finds that the presence of natural resources and of conflicting 
claims of sovereignty over islands or other related features strongly affect the outcome of the maritime dis-
putes. In general, four different outcomes are possible: maritime delimitation, joint development, third-party 
settlement, or violent conflict. Southeast Asian countries are likely to employ peaceful measures for situations 
in which at least one of the two variables studied here is absent. If both of them are present, maritime disputes 
will likely end in violence. Full Text
Keywords: maritime disputes, TAC, UNCLOS, Southeast Asia, ASEAN, international arbitration, joint devel-
opment, maritime boundaries, maritime borders, South China Sea
7SECURITY STUDIES
RETURN OF THE BEAR? RUSSIA’S TIES WITH FORMER 
SOVIET ALLIES IN LATIN AMERICA 
The following thesis was recognized as outstanding by its department
David Cox–Major, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Thomas Bruneau, Department of National Security Affairs
Second Reader: James Moltz, Department of National Security Affairs
Comparing Soviet ties with Cuba and Sandinista-led Nicaragua during the Cold War to Russian ties with Cuba 
and Nicaragua today, this thesis finds that Russia’s reengagement with former Soviet allies in Latin America 
does not portend a return of the Soviet bear to the U.S. periphery. The Daniel Ortega–led Nicaragua and the 
Castro regime in Cuba have again become politically close with Russia and have each developed some secu-
rity and economic ties with Russia since late 2008. Their mutual political opposition of Western positions at 
the UN but support of Russia’s sporadic naval deployments and strategic bomber flights, as well as counter-
narcotics cooperation in Nicaragua, may seemingly present a notable challenge to the United States in their 
periphery. Yet Russia’s ties—particularly security and economic ones—with the former Soviet allies remain 
rather narrow and do not present a significant challenge to the United States. As such, this thesis recommends 
that U.S. policymakers avoid adopting a red-scare mentality over Russia’s reengagement with its Cold War al-
lies. Nonetheless, the United States should remain engaged, not only with its partners in the region but also 
with Russian allies, to hinder further Russian engagement that runs counter to U.S. interests. Full Text
Keywords: Nicaragua, Cuba, Russia, Soviet Union, Caribbean, Castro, Ortega, bases, counter-narcotics, arms 
transfers, Cuban Missile Crisis
OIL AS A WEAPON OF THE 21ST CENTURY: ENERGY 
SECURITY AND THE U.S. PIVOT TO ASIA-PACIFIC 
Jay English–Lieutenant, United States Navy
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: James Russell, Department of National Security Affairs
Second Reader: Daniel Moran, Department of National Security Affairs
This thesis examines the U.S. pivot to Asia to determine whether energy security issues are likely to complicate 
relations and/or lead to friction between the United States and China in the twenty-first century. Drawing on 
case studies in which energy issues have directly and indirectly driven states decisions to use military force to 
secure access to energy resources or to leverage access as a means of coercive diplomacy, this research projects 
how similar scenarios may develop in the twenty-first century. The analysis also supports the notion that mu-
tual interests in Middle Eastern energy resources and centrality of the Sea Lanes of Communication (SLOCs) 
in its transport could result in cooperative security arrangements in the absence of preferential access to any 
country. Conflict could result from territorial disputes involving U.S. collective-defense allies. For this reason, 
it is recommended that the United States pursue a diplomatic solution to territorial disputes and avoid policies 
that limit China’s access to the SLOCs. Full Text
Keywords: China, PACOM, Asia Pacific, Central Asia, National Security Strategy, Energy Security, Trans 
Pacific Partnership, Pivot to the Pacific, Strait of Malacca, Strait of Hormuz
8SECURITY STUDIES
THE CATHOLIC CHURCH AND POLITICS IN COLOMBIA: A SHIFTING FOUNDATION 
David Estrem–Major, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Thomas Bruneau, Department of National Security Affairs
Second Reader: Maria Rasmussen, Department of National Security Affairs
Recent research reveals a precipitous decrease in Catholic adherents across Latin America. Since 1970, numer-
ous Latin Americans have professed a shift to Protestantism. Scholars have analyzed this trend within certain 
countries and as a regional tendency but have not comprehensively addressed the Colombian case. Colombia is 
often considered the most Catholic of Latin American countries, with the Church historically enmeshed in na-
tional politics. This thesis evaluates shifts in identified Colombian Catholics, the emergence of Protestantism, 
and other religious phenomena during three key historical epochs since 1930. Given Catholicism’s historical 
bond with politics and society, these trends are meaningful for the future of Colombian politics. While this 
thesis reaches some conclusions regarding future Colombian religious-political dynamics, its major contribu-
tion is its synthesis of the history and literature covering the chief religious-political themes in Colombian 
history since 1930 and revealing patterns of religious–political interaction, of which such an endeavor has not 
been accomplished elsewhere. Aiming to integrate sufficiently detailed historical accounts and statistics with 
diverse published academic analyses, this thesis lays the groundwork for more detailed prognostic studies on 
the future of the Colombian political system as it relates to a changing yet in some respects incongruously 
stationary religious environment. Full Text
Keywords: Colombia, Catholic, Protestant, politics, Evangelical, religion, Latin America
THE ETHICAL IMPERATIVE OF REASON: HOW ANTI-INTELLECTUALISM, 
DENIALISM, AND APATHY THREATEN NATIONAL SECURITY 
Greggory Favre–Captain, St. Louis Fire Department
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Co-Advisor: Anders Strindberg, Center for Homeland Defense and Security
This thesis explores the roots and manifestations of anti-intellectualism, denialism, and apathy. Philosophical 
in its design, this research explores the following question: what are the potential effects of cultural anti-intel-
lectualism on the construction and execution of national security and homeland security policy? Specifically, 
it focuses on how anti-intellectualism can affect the way a course of action is created, presented, messaged, 
supported, and executed. The thesis amasses a review of previous research on the nature and manifestations 
of this issue and offers an account of the prospective implications for the securities field. Utilizing a case-study 
model, this research explores three examples to highlight the manifestation of this current problem. The find-
ings indicate that anti-intellectualism impacts the highest levels of the political, media, and security processes 
and, as such, requires practitioners to acknowledge and address its influence. This thesis concludes that wide-
spread ignorance of objective reality poses a threat to the democratic process. It provides three overarching 
strategies designed to limit the impact of anti-intellectualism in the policy process and demonstrates that, in 
the intricate and dynamic matters of our nation’s security, there is an ethical imperative for reason and factual 
discussion to rule the policy process. Full Text
Keywords: ethics, philosophy, reason, anti-intellectualism, denialism, scientific apathy, national security, 
homeland security, global warming, climate change, vaccines, JadeHelm 15, politics, policy, public opinion, 
public trust, science, scientific process, discursive reasoning, morality, technology, futurology, Aristotle, Sa-
gan, Hofstadter, Kant, Ross
9SECURITY STUDIES
A COMPARATIVE ANALYSIS OF UNITED STATES AND CHINESE 
ECONOMIC ENGAGEMENT IN SUB-SAHARAN AFRICA 
James Furman Jr.–Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Middle East, South Asia, and Sub-Saharan Africa)
Advisor: Robert Looney, Department of National Security Affairs
Second Reader: Robert McNab, Defense Resources Management Institute
Much has been written about Chinese enterprise in sub-Saharan Africa, mostly bad and some good, which is 
mainly due to the profit-driven approach whereby aid distribution is tied to trade directly or indirectly. The 
United States’ relationship with the region is fundamentally different, following a Western model of condi-
tional aid attached to structural and social reform. The U.S. trade relationships with sub-Saharan Africa are 
separate from its aid levers, representing only one percent of total foreign business within the time frame of 
this study. The literature is divided as to which economic engagement is best for sub-Saharan nations. Based 
on the analysis, which appears to be most instructive for the mutual development goals of the United States 
and sub-Saharan African countries, this research supports a trade model that appears to be informed gener-
ally by the U.S. version, which separates trade and aid. China implicitly links aid to trade, which is found to 
benefit sub-Saharan Africa more so than U.S. aid alone, but its results are not measurable by normal foreign aid 
standards. The goal of this paper is to inform the broad economic engagement approach, which best achieves 
U.S. stated goals in the region. Full Text
Keywords: Chinese trade and aid, sub-Saharan Africa trade and aid, United States African trade and aid
DO YOU KNOW WHAT’S IN YOUR COMMUNITY? A STRATEGIC RISK MANAGEMENT 
APPROACH TO BETTER PREPARE FOR CHEMICAL EMERGENCIES 
Vicky Furnish–Supervising Environmental Health Specialist for the Hazardous 
Materials Program, Kern County Environmental Health Division
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Tom Mackin, Center for Homeland Defense and Security
Co-Advisor: Lauren Fernandez, Center for Homeland Defense and Security
Communities throughout the United States are susceptible to hazardous material releases, with varying im-
pact. Unfortunately, some of those incidents have caused catastrophic casualties, irreversible environmental 
damage, revenue loss, and nonconventional impacts, such as community and industry social implications—
many of which could have been prevented. This thesis creates a framework to help communities better prepare 
for chemical emergencies. The research examined two case studies, revealing three major disconnects and 
several challenges that emergency management professionals face in pursuing a delicate balance of natural re-
sources, population growth, limited resources, security, and commercial goods—made possible by the neces-
sary manufacturing and use of chemicals. This framework enables communities throughout the United States 
to better prepare for chemical disasters. It offers first responders, emergency management professionals, the 
private sector, and community members a collaborative path toward making their communities more resilient 
to chemical disasters in order to diminish preventable hazards and lessen inevitable impacts. Full Text
Keywords: risk analysis, preparedness, prevention, risk management plan, process safety prevention, chemical 
fatalities, chemical disasters, critical infrastructure, emergency management, vulnerabilities, local emergency 
planning committees, state emergency response commissions, EPA, OSHA, hazardous materials, worst case 
scenario, safeguards, layers of protection, community, process hazard analysis, systems engineering, informa-
tion, root cause analysis
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CHANGING DYNAMICS OF THE U.S.-CHINA-LATIN AMERICA RELATIONSHIP 
Shaun Geary–Lieutenant, United States Navy
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Second Reader: Tristan Mabry, Department of National Security Affairs
The United States remains the leading economic, diplomatic, and strategic partner of Latin America. How-
ever, the hegemonic geopolitical influence the United States once exerted is arguably fading, and Beijing of-
fers an alternative to Washington’s policies that have been encouraged throughout Latin America. Current 
research indicates a growing Chinese interest in Latin America that has driven tighter economic and organi-
zational involvement in the region. Arguably, this growing relationship has challenged the hemispheric policy 
of the United States. It has been argued that the economic contributions of the People’s Republic of China in 
Latin America may negatively affect future U.S.-led initiatives. This thesis addresses the variables of economic 
partnerships, foreign policy considerations, and military-to-military cooperation to comparatively analyze the 
relationships of China and the United States with Latin America. In doing so, this thesis expands on the lit-
erature and presents the geopolitical issues facing Washington as China attempts to expand its influence in 
Latin America. Full Text
Keywords: United States, U.S., Latin America, China, PRC, economy, trade, foreign policy, military coopera-
tion
ECUADOR: A LOW-THREAT ENVIRONMENT FOR DRUG TRAFFICKING 
Juan Gherardy–Major, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Ryan Gingeras, Department of National Security Affairs
Second Reader: Thomas Bruneau, Department of National Security Affairs
Ecuador’s role in the cocaine trade has historically differed from its drug-trafficking neighbors. This Andean 
country traditionally serves as a transshipment hub for illegal narcotics, precursor chemicals, and a place to 
launder money. Over the past several years, however, Ecuador appears to have become a rising actor in the 
cocaine trade. Seizures are increasing and so is the presence of transnational criminal organizations. Why 
is Ecuador now experiencing an increase in cocaine seizures? What factors explain this emergence? What 
is attracting transnational criminal organizations, such as the Mexican cartels, the Russian Mafia, and the 
Chinese Triads, to Ecuador? Furthermore, how has Ecuadorian President Rafael Correa’s administration, its 
policies, and its relationship with the United States contributed to this new dynamic? This thesis argues that 
the increased flow of cocaine through the country is driving the increase in seizures. This increase is further 
attributed to the ease of operating in Ecuador, making it a low-threat option for cocaine traffickers. Full Text
Keywords: Ecuador, Rafael Correa, cocaine trafficking, transnational criminal organizations, cartels, mari-
time trafficking, Andean cocaine, U.S.-Ecuadorian relations, supply chain, weak institutions, microtrafficking
PROVIDING COMFORT TO IRAQ’S KURDS: FORMING A DE FACTO RELATIONSHIP 
Alapaki Gomes–Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: James Russell, Department of National Security Affairs
Second Reader: Ryan Gingeras, Department of National Security Affairs
This thesis seeks to determine how the United States has become the de facto security guarantor to Iraq’s 
Kurds. The development of a formal relationship between the American government and Iraq’s Kurdish pop-
ulation began as a response to a humanitarian crisis after the first Gulf War. The response mission was named 
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Operation Provide Comfort. Though not intended to take sides, Operation Provide Comfort was a direct 
intervention into a conflict between the Iraqi state and Iraq’s Kurds—one that provided political space for the 
Kurds to pursue autonomy at Baghdad’s expense. Operation Provide Comfort was a shift in American policy 
on Iraq, made more prominent in comparison to the American policy only three years earlier that declined to 
acknowledge the alleged genocide of these same Kurds by the Iraqi state. This thesis recounts a brief history of 
Iraq’s Kurds and of American policy regarding their liberation movement, and applies the framework of three 
prominent international relations theories—liberal internationalism, constructivism and realism—to analyze 
Operation Provide Comfort as a U.S. foreign policy decision. This thesis determines that all three frameworks 
explain aspects of the mission though the application of each theory exposes Iraq’s Kurdish question as an 
ongoing shortcoming in U.S. foreign policy. Full Text
Keywords: Iraq, Kurds, Operation Provide Comfort, realism, liberal internationalism, constructivism, U.S. 
foreign policy
A DIFFERENT SHADE OF BLUE: AN EVALUATION OF THE CIVILIAN 
DETECTIVE CONCEPT AND ITS IMPACT ON POLICE CAPABILITIES 
David Green–Lieutenant, San Bernardino Police Department, California
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Patrick Miller, Center for Homeland Defense and Security
Co-Advisor: Kathleen Kiernan, Center for Homeland Defense and Security
Financial distress and shrinking police candidate pools have diminished the ability of cities to protect the 
public. This thesis examines the manner in which cities have adapted by using civilians to perform the duties 
of sworn detectives—specifically, whether this practice enhances cities’ contributions to public safety. Nine 
law enforcement organizations across the country that applied this policy were analyzed. The policy focused 
on cost implications, impacts on investigative and emergency response capabilities, job qualifications, training 
standards, scope of duties, and overall efficacy. Similar themes include the ability of cities to reduce costs and 
to achieve equivalent work output from civilian personnel. Dissimilar themes surrounded the reasons cities 
adopted the policy and how they trained the personnel. From the analysis, this thesis determined that the 
use of civilian personnel does enhance cities’ contributions to public safety. This thesis also identified a need 
for a uniform national framework for policy adoption and for state peace-officer accrediting commissions to 
develop guidelines for training and certification. Full Text
Keywords: civilianization, civilian investigator, civilian criminal investigator, civilian economic crimes in-
vestigator, criminal investigation officer, civilian police investigator, police investigative specialist, detective, 
sworn detective, civilian detective, detective work, criminal investigation, police capabilities, emergency re-
sponse, homeland security, San Bernardino terrorist attack, IRC attack
NARRATIVE PROPAGATION IN RUSSIA: A STUDY IN CONTINUITY 
Michael Hausladen–Lieutenant, United States Navy
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: Mikhail Tsypkin, Department of National Security Affairs
Second Reader: Carolyn Halladay, Center for Civil-Military Relations
Despite uncertainty and difficulties in the modern Russian Federation, the regime enjoys massive popularity 
among its people, with approval ratings unrivaled in the past twenty-five years. This is a result of a carefully 
constructed narrative, pieced together using the strongest elements of Soviet and Tsarist propaganda and 
enforced with censorship techniques borrowed from Stalin. This thesis establishes the continuity in both the 
propagated narrative and the censorship techniques employed by the Tsars, Stalin, and Putin. It also demon-
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strates an evolution of Putin’s narrative, showing new innovations that have permitted the leader to maintain 
a strong level of support from the Russian populace while silencing dissent. Full Text
Keywords: Russia, Soviet Union, Tsarism, Stalinism, Putinism, nationalism, propaganda, censorship
SUICIDE IN THE FIRE SERVICE: SAVING THE LIVES OF FIREFIGHTERS 
Steven Heitman–Fire Chief, Mercer Island Fire Department, Washington
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Fathali Moghaddam, Center for Homeland Defense and Security
Co-Advisor: Robert Simeral, Department of Information Sciences
The goal of this thesis was to determine whether post-traumatic stress disorder (PTSD) and firefighter suicide 
are on the rise in the U.S. fire service and how fire chiefs can implement programs to curb PTSD-related 
firefighter suicide. The research was limited, however, by imprecise statistics on PTSD and suicide in the fire 
service, caused in part by the firefighter culture. To work toward a proactive solution, this research examined 
current, effective mental health programs, including Critical Incident Stress Debriefing, Psychological First 
Aid, and Stress First Aid, that can be utilized in-house by fire departments. Research on professional mental 
health focused on therapies used by the Department of Veterans Affairs, including psychotherapy, medica-
tion, and eye movement desensitization and reprocessing. Through a critical review of available programs, 
this thesis identifies best practices for collecting accurate firefighter suicide data and suggests development of 
a tiered approach to decrease PTSD and firefighter suicide. A limitation of the research was the inability to 
verify results of a firefighter being cured of PTSD. Full Text
Keywords: suicide, post-traumatic stress disorder, PTSD, firefighter, fire service, mental illness, mental health, 
Stress First Aid (SFA), Psychological First Aid (PFA), Critical Incident Stress Debriefing (CISD), cognitive 
behavioral therapy (CBT), trauma, stress, Interpersonal Theory of Suicide (ITS), Firefighter Behavioral Health 
Association (FBHA), National Fallen Firefighters Foundation (NFFF)
STRATEGIC PLANNING FOR THE FIRE SERVICE 
Glen Holder–Battalion Chief, San Diego Fire-Rescue, San Diego, CA
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Fernandez, Center for Homeland Defense and Security
Second Reader: Christopher Bellavita, Department of National Security Affairs
Fire service leaders at large need a non-confrontational process to collaborate on a long-range strategic plan 
to shape the fire service over the next 20 to 30 years. Fire Service 2.0 conceptually calls for expanding in-
teroperability between fire agencies over a large geographic region to increase service while decreasing costs. 
Futures methodology scenario-planning would allow Fire service leaders to think through plausible “what-if” 
scenarios before they occur. Three plausible future scenarios for the fire service have been created for this 
thesis using futures methodology. The drivers for these scenarios were drawn from FEMA’s Strategic Fore-
sight Initiative, which identified drivers that are expected to impact emergency managers’ operations in the 
future. Conclusions range from the death of the fire service as we know it to its transformation into a relevant 
business-sector leader that embraces emerging mission requirements. The goal is to begin strategic conversa-
tions today that will shape the fire service of tomorrow. Full Text
Keywords: fire service, Fire 2.0, scenario planning, strategic conversations, futures methodology, wicked 
problems, complexity, collaboration, declining governmental budgets, emergency management, Urban Areas 
Security Initiative (UASI) grants, coercive federalism, 2007–2008 financial crisis, International Association 
of Firefighters (IAFF), International Organization for Standards (ISO), consensus standards, National Fire 
Protection Association (NFPA), Incident Command System (ICS), Next-Generation Incident Command Sys-
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tem (NICS), National Incident Management System (NIMS), Occupational Safety Health Administration 
(OSHA), social media
ARMED TO LEARN: AIMING AT CALIFORNIA K–12 SCHOOL GUN POLICY 
Catherine Jones–Director, Risk Management Services, Kern County 
Superintendent of Schools, California
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Kathleen Kiernan, Center for Homeland Defense and Security
Co-Advisor: John Rollins, Center for Homeland Defense and Security
Although the idea of a school shooting strikes fear in the hearts of school administrators, school employees, 
and parents, there is no agreement on whether arming employees is a sound strategy to counter this threat. 
There is a wide gap in viewpoints between gun control advocates who want tighter gun control and consti-
tutionalists who believe as strongly in the Second Amendment’s right to bear arms. Whether to implement a 
weapons policy is an issue every school superintendent or school authority may need to face sooner or later. 
This research does not seek to answer the question of whether school districts should arm their employees. 
Rather, it seeks to provide a framework for each educational agency to explore, contemplate, and determine its 
course of action based on risk-management principles that take into account the values, goals, and capabilities 
of the community in which the policy would apply. Possible outcomes include the policy options of MoreGuns 
(allow teachers to be armed), BanGuns (no one is armed), or SomeGuns (trained security or law enforcement 
can be armed but not teachers). This research is intended to stand as a resource for stakeholders such as legisla-
tors, parents, and employees; to equip them to engage in the policy debate; and to empower their participation 
in making informed decisions about school-district weapons policies. Full Text
Keywords: K–12 gun policy, active shooter, school resource officer, concealed weapons, school gun policy, 
California school gun policy, California gun free school zone act, school violence
ESTABLISHING THE INTELLIGENCE REQUIRED BY THE FIRE DEPARTMENT 
CITY OF NEW YORK FOR TACTICAL AND STRATEGIC DECISION MAKING 
James Kiesling–Captain, Fire Department City of New York, Special Operations Command
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Robert Simeral, Department of Information Sciences
Second Reader: Christopher Bellavita, Department of National Security Affairs
Following the tragic events of September 11, 2001, numerous reports came to the same conclusion: there was 
an urgent need to enhance information sharing throughout the homeland security community (HSC). The 
report of the National Commission of the Terrorist Attacks upon the United States set forth numerous failures 
of information sharing that occurred throughout the HSC involving events leading up to 9/11, the attacks, and 
the response. The necessity of information to enable the fire service (FS) to make proper decisions is clear. 
Groups working on how to best provide the FS with intelligence believe that to assist the intelligence com-
munity (IC) in providing the intelligence, a specific list should be developed. This has become the goal of this 
thesis. In analyzing what intelligence is required by the FS, it has become apparent that there are a vast number 
of variables. Taking into account these variables and the dynamic environment reveals that compiling a list of 
specific requirements is not practical. In lieu of a specific list, a better option would be to make available to 
the IC an understanding of the operations of the FS. By providing an explanation of the information that the 
FS utilizes to respond to emergencies, an understanding as opposed to a stagnant list of the intelligence needs 
of the FS could be established. To accomplish this, a guide for the IC could be established—a guide similar 
to those available to the FS explaining the IC. This guide could explain the intelligence needs of the FS at a 
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level that is understandable and pertinent to those tasked with fulfilling them. A draft guide is included in the 
appendix of this thesis. Full Text
Keywords: emergency response, fire, fire department, Fire Department City of New York, FDNY, fire service, 
firefighters, first responders, homeland security, information sharing, intelligence, intelligence needs, preven-
tion, response, Fire Service Intelligence Enterprise, network fusion
INDIAN, JAPANESE, AND U.S. RESPONSES TO 
CHINESE SUBMARINE MODERNIZATION 
David Kiser–Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: James Moltz, Department of National Security Affairs
Second Reader: Christopher Twomey, Department of National Security Affairs
Nations in the Asia-Pacific region are modernizing their naval fleets, and many are choosing to use submarines 
as the centerpiece of these plans. China, one of the most influential nations in the region, has upgraded its 
submarine force, and it is important to analyze the impact this modernization effort will have on the stabil-
ity of the region. India, Japan, and the United States are closely watching the submarine force of the People’s 
Liberation Army Navy (PLAN) to better understand China’s intentions writ large and the implications they 
have for security. All three nations have reacted in response to the PLAN’s modernization goal. This thesis 
concludes that the most effective policy going forward would be a balanced combination of both hard and soft 
hedging, including dialogue with the PLAN, to defend allied security interests but also to provide avenues for 
promoting future regional stability. Full Text
Keywords: submarines, China military, Japan-military, India-military, U.S. military
THE SOURCES OF PROTRACTED CONFLICT IN THE WESTERN SAHARA 
Kai Labac–Captain, United States Army
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: Mohammed Hafez, Department of National Security Affairs
Second Reader: Anne Marie Baylouny, Department of National Security Affairs
Since the ceasefire of 1991, Morocco and the POLISARIO Front have maintained a stalemate in the Western 
Sahara conflict. This obscure war, which recently surpassed forty years of hostilities, is at the center of a com-
plex set of regional and foreign interests that encourage its prolongation. New threats in the Sahel, a region 
riddled with international crime, have brought the contest into focus as gravely important to world order. 
The UN and international community recognize the potential of this conflict to destabilize North Africa and 
southern Europe and seek ways forward. While the conflict has roots in superpower rivalry and Algerian–
Moroccan competition for regional hegemony, other forces have contributed to its persistence. This study 
examines potential explanations for the persistence of the conflict, especially inadequate UN organizational 
structures, Moroccan nationalism, and Algerian domestic politics. Other factors that have received too little 
attention include competition for national resources, international geopolitics, the weakness of neighboring 
states, and lobbying by special-interest NGOs. Critical issues and potential areas of reform are identified and 
recommendations made to assist policymakers and strategists in reaching conflict resolution. Full Text
Keywords: UN, PKO, conflict, Western Sahara
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ENHANCING SAARC DISASTER MANAGEMENT: A COMPARATIVE 
STUDY WITH ASEAN COORDINATING CENTRE FOR HUMANITARIAN 
ASSISTANCE ON DISASTER MANAGEMENT 
Sharad Lamichhane–Lieutenant Colonel, Nepalese Army
Master of Arts in Security Studies (Civil-Military Relations)
Advisor: Carolyn Halladay, Center for Civil-Military Relations
Co-Advisor: Cristiana Matei, Center for Civil-Military Relations
The devastating earthquakes that ravaged Nepal in the spring of 2015 demonstrated the risk of disaster that 
affects all of South Asia. They also demonstrated the real limits to regional disaster management and response. 
According to The Kathmandu Post, almost 4,175 troops from 18 countries were deployed for rescue and 
relief operations. All South Asian Association for Regional Cooperation (SAARC) member states except Af-
ghanistan and Maldives rushed to help in the Nepalese tragedy. SAARC had no plan for this response mode 
of transporting relief materials. The lack of a pre-coordinated plan or resource management created tensions 
even in the capital Kathmandu. The situation in remote areas, where the road links were damaged and heli-
copters were the only mode of transporting relief materials, was even worse. The elements of a more effective 
structure for disaster response in the region may be at hand within SAARC. Political leaders all voice their 
support for regional efforts to respond to or mitigate the frequent natural disasters in South Asia, but SAARC 
has not been able to establish strong institutions for coordinated response to higher magnitude disasters. This 
thesis examines why SAARC has not been able to form or sustain a strong disaster management organization 
and, based in part on other regions’ experiences with coordinated disaster management, which elements would 
contribute to a more effective regional disaster management within the SAARC framework. Full Text
Keywords: SAARC, ASEAN, disaster management, regionalism, civil-military cooperations, Oslo guidelines, 
MCDA guidelines, SEDMC, AHA Center, Nepal earthquake 2015, regional cooperation, trade, economic 
development
SAVING THE SAVABLE: USING BYSTANDERS TO INCREASE SURVIVAL FROM 
OUT-OF-HOSPITAL CARDIAC ARREST (OHCA) IN NEW YORK CITY 
Frank Leeb–Battalion Chief, New York City Fire Department (FDNY)
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Christopher Bellavita, Department of National Security Affairs
Second Reader: Carolyn Halladay, Center for Civil-Military Relations
Every year in America, thousands of people needlessly die following out-of-hospital cardiac arrest (OHCA). 
Because first responders in New York City (NYC) have difficulty arriving soon enough, cardiac arrest survival 
rates lag significantly behind jurisdictions around the country. One successful approach used elsewhere to in-
crease OHCA survival rates is encouraging bystanders to perform CPR prior to the arrival of first responders. 
Regarding bystanders as the “first” first responders requires a shift in thinking as well as an understanding of 
the modern bystander. This thesis examines the people, policies, and technology that are available—some of 
them already tested in other jurisdictions—and presents specific recommendations for NYC. Bridging the gap 
from the time a person stops breathing until the arrival of first responders may not be as difficult as it seems. 
Full Text
Keywords: cardiac arrest, CPR, out-of-hospital cardiac arrest, OHCA, bystanders, CPR, AED, crowdsourc-
ing, first responders, emergency response
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SHADOWS OF STUXNET: RECOMMENDATIONS FOR U.S. POLICY ON CRITICAL 
INFRASTRUCTURE CYBER DEFENSE DERIVED FROM THE STUXNET ATTACK 
Ronald Lendvay–Chief of Homeland Security, Jacksonville Sheriff’s Office, Florida
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Kathleen Kiernan, Center for Homeland Defense and Security
Co-Advisor: John Rollins, Center for Homeland Defense and Security
In June 2012, the worldwide cyber security landscape changed when the presence of a new and sophisticated 
malware, later dubbed Stuxnet, was discovered in the computers of an Iranian nuclear facility. The malware 
was a cyber weapon, programmed to destroy the industrial machinery utilized for uranium enrichment. Stux-
net was soon dissected and diagnosed as a pioneering and politically motivated cyber attack that successfully 
infiltrated a high-security, government-run critical infrastructure and destroyed its physical property with 
computer code. The potential consequences of a similar attack on vulnerable U.S. critical infrastructure could 
be devastating. This thesis begins with a review of the evolution of U.S. policy related to the cyber defense 
of critical infrastructure. It then examines the critical infrastructure sectors within the United States, their 
dependency on computer technology, and the potential consequences of cyber attacks. A detailed case study 
of the Stuxnet attack follows, along with an analysis of the lessons learned from Stuxnet. The thesis concludes 
with specific policy improvement recommendations for the United States under three major themes: enhanc-
ing national unity of effort, expansion of cyber security coordination between the private and government 
sectors, and incentivizing private-sector compliance with best practices in cyber security. Full Text
Keywords: Cyber Emergency Response Team (CERT), critical infrastructure (CI), cyber security, distributed 
control systems (DCS), distributed denial of service (DDoS), executive order (EO), industrial control systems 
(ICS), information technology (IT), National Institute of Standards and Technology (NIST), presidential 
decision directive (PDD), Programmable Logic Controller (PLC), Supervisory Control and Data Acquisition 
(SCADA)
CROWDS AS COMPLEX ADAPTIVE SYSTEMS: STRATEGIC 
IMPLICATIONS FOR LAW ENFORCEMENT 
Robert Leverone–Lieutenant, Massachusetts State Police
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: David Brannan, Center for Homeland Defense and Security
Second Reader: Christopher Bellavita, Department of National Security Affairs
Law enforcement attempts to control unruly crowds have come under increased scrutiny in light of recent un-
rest in Ferguson, Missouri; Baltimore, Maryland; and other locales across the United States. Resultant criticism 
is forcing law enforcement agencies nationwide to review their civil-unrest policies. Crowd behavior resulting 
from police actions is an important component of crowd control. Viewing crowds from a systems perspec-
tive, as done in this thesis, provides powerful new insights to help law enforcement assess potential crowd 
behaviors. Through this new awareness, this thesis makes recommendations regarding policies, training, and 
equipment that law enforcement can use to make better-informed decisions related to crowd control. Full Text
Keywords: crowd control, police policy, police training, police equipment, Ferguson, Keene, systems theory, 
complex adaptive systems, complexity theory, chaos theory, nonlinear interaction, self-organized criticality, 
self-organization, emergence, adaptive behavior, metis, Santa Fe Institute, Complexity Lab
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SECURITY IMPLICATIONS OF ITALIAN NATIONALISM 
Timothy Lindsay–Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: David Yost, Department of National Security Affairs
Second Reader: Peter Frank, Department of National Security Affairs
Italy boasts the fourth largest military establishment within the European Union and the sixth largest in 
NATO, so Italian national security efforts and collective contributions have trans-European and even global 
significance. Italy has historically been an avid supporter of European integration, but nationalist movements 
promoting Euroscepticism or isolationism threaten to alter both the Italian and the European security land-
scape. Three major political parties in Italy—the Northern League, the Five Star Movement, and Forza Ita-
lia—present nationalist positions of differing magnitude that could threaten Italy’s pro-European Union posi-
tion. It is consistent with U.S. and Alliance interests, therefore, to examine the most important factors fueling 
nationalist movements and to assess the security implications of these movements’ policies. This thesis surveys 
the main nationalist movements in contemporary Italy and identifies seven factors that promote Italian nation-
alism or Euroscepticism: a tumultuous history and political environment, the north–south divide, the Italian 
national character, a struggling national economy, Italian–Russian relations, EU and NATO enlargement, and 
the ongoing immigration crisis. This thesis also examines Italy’s role in the major Euro-Atlantic security insti-
tutions and assesses how nationalist movements may affect the country’s international security role. Full Text
Keywords: Italy, Italian politics, Northern League, Padania, Five Star, nationalism, Euroscepticism, European 
Union, euro, NATO, Russia, immigration, security, defense
SPORTS-RELATED RIOTS: UNDERSTANDING GROUP 
BEHAVIOR TO IMPROVE POLICE STRATEGY 
Gregory Mammana–Lieutenant, Tucson Police Department, Arizona
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: David Brannan, Center for Homeland Defense and Security
Co-Advisor: Fathali Moghaddam, Center for Homeland Defense and Security
When a celebration following a college sporting event turns into a riot, the consequences may be devastating 
to a school, a community, and the police department. This trend is increasing on campuses across the country, 
and the perceived randomness of violence has police departments and communities alarmed. Based on several 
assumptions, current police training and policy focuses on crowd movement and riot suppression, which min-
imizes the ability to influence a crowd to the point of preventing a riot. One assumption is that large crowds 
share group similarities. Police also use inaccurate behavioral markers to identify the changing mood of a 
crowd and base their response on these markers. This thesis identifies the differences among disturbances and 
focuses specifically on riots that occur following college sporting events in the United States, using support-
ing data from case studies of college sporting events between 1997 and 2015. Using the normative and social 
identity theories as models, this thesis shows that sports riots follow a specific pattern of social behaviors and 
that early intervention may influence the behavior of the crowd. Finally, it concludes with recommendations 
for police when managing the crowd before, during, and following a college sporting event. Full Text
Keywords: sports, riots, celebratory, celebration, students, social identity, police, behavioral traits, social norm-
ing, social identity theory, strategy, prevention, Tucson Police Department, playoffs, University of Arizona
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UPPING THE EMERGENCY MANAGEMENT ANTE:  
THE ROLE OF PRIVATE SECTOR COLLABORATION IN EMERGENCY 
MANAGEMENT AND WHETHER STATE PROCUREMENT AND 
EMERGENCY MANAGEMENT LAWS ARE BUILT TO COLLABORATE 
Monica Manzella
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Wollman, Center for Homeland Defense and Security
Co-Advisor: John Rollins, Center for Homeland Defense and Security
The benefits of public–private collaborations for enhanced emergency management purposes are widely ac-
knowledged, but the questions of when and how such collaborations would be most beneficial have been the 
subject of much debate. Arguably, it is at the preparedness stage that the private sector’s resources, innovative 
technologies, and business continuity expertise can best be used to create more robust risk reduction and 
preparedness plans. Collaborations at this stage also provide for the identification and proper competitive 
procurement of all reasonably foreseeable emergency-related goods and services, rather than overuse of the 
emergency no-bid exception to competitive procurement, which can result in contractor fraud and govern-
ment abuse. But do the appropriate legal mechanisms exist to support increased collaborations? Given the 
discussion surrounding such collaborations is still current, the assumption was that legal reform would be 
necessary. Using the best-practice research methodology, a review of the states’ procurement and emergency 
management laws actually reveals that they generally contain the necessary language to support increased 
public–private collaborations. However, some are more explicitly supportive of such collaborations than oth-
ers. Accordingly, this thesis offers a statutory policy framework for agencies to consider making greater use of 
private resources for better emergency management practices. Full Text
Keywords: public-private collaboration, private sector, emergency preparedness, emergency management, 
business continuity, supply chain management, innovation, information technology, innovative technology, 
risk reduction, mitigation, preparedness, competitive procurement, no-bid, emergency exception, emergency 
management committee, procurement, competition
THE IMPACT OF MIDDLE-CLASS CONSUMPTION ON 
DEMOCRATIZATION IN NORTHEAST ASIA 
Marc Marmino–Captain, United States Air Force
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: Naazneen Barma, Department of National Security Affairs
Second Reader: Michael Glosny, Department of National Security Affairs
Despite four decades of astonishing economic growth, China’s authoritarian government remains firmly en-
trenched in power. This fact challenges modernization theory, which anticipates that as countries become 
wealthier, they also become more democratic. This thesis proposes that middle-class consumption is a miss-
ing variable in the causal chain for democratization in Northeast Asian countries under authoritarian control. 
The study examines the effects of consumption in a cross-country comparison of South Korea and Taiwan 
during the years immediately preceding their respective democratizations. South Korea’s middle-class con-
sumption patterns evolved after decades of rapid economic growth, and state-induced wage pressure made 
the aspirational middle-class lifestyle unaffordable to lower middle-class Koreans. This consumption disparity 
caused the structurally disadvantaged working-class Koreans to join national protests that ultimately ushered 
in democracy. Examining modern China, the study finds a similar consumption disparity among the middle 
classes resulting from income inequality and a mobility-restraining household registration system. There ex-
ists a key political tension around structurally disadvantaged Chinese migrant workers earning lower wages 
and lacking welfare mechanisms afforded to urban residents under the hukou system. With the size of China’s 
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lower middle class expected to sharply expand over the next decade, the tension around consumption could 
act as a catalyst for middle-class led democratization. Full Text
Keywords: China, Chinese, South Korea, ROK, Taiwan, ROC, middle-class, democratization, modernization, 
consumption, political economy, authoritarian, domestic, identity, government, Chinese Communist Party, 
CCP, development
ORGANIZED-CRIME GROWTH AND SUSTAINMENT: A REVIEW OF THE 
INFLUENCE OF POPULAR RELIGION AND BELIEFS IN MEXICO 
Michael Martinez–Captain, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Ryan Gingeras, Department of National Security Affairs
Second Reader: John Van Dyke, Department of National Security Affairs
In 2006, Mexican President Felipe Calderon announced the war on drugs, an ongoing, low-intensity, asym-
metrical war between the government and various drug cartels that has proven the bloodiest conflict since 
the Mexican civil war a century ago. Meanwhile, the subculture of narco-cultura continues to grow under 
the influence of powerful drug cartels throughout Mexico. The narco-cultura has its own dynamic form of 
dress, music, literature, film, religious beliefs and practices, and slang, which have become standard in some 
parts of the country, especially among the lower class and uneducated. This thesis investigates the relationship 
between the narco-cultura and organized crime in Mexico as viewed from multiple perspectives. It considers 
this subculture’s historical origins and its influence on popular religion and narco-corridos (ballads). More 
precisely, this thesis explores how the narco-cultura appropriates religion and religious symbolism to maintain 
the growth of organized criminal groups. Full Text
Keywords: corridos, cults, Jesus Malverde, Juan Soldado, La Familia Michoacana, La Santa Muerte, Los Ca-
balleros Templarios, narco-saints, narco-culture, narco-corridos, popular religion
FLUID LEADERSHIP: INVITING DIVERSE INPUTS TO ADDRESS COMPLEX PROBLEMS 
Sylvia Moir–Police Chief, El Cerrito, California, Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Wollman, Center for Homeland Defense and Security
Co-Advisor: Patrick Miller, Center for Homeland Defense and Security
History is replete with examples of misapplied leadership strategies. When singular methods are used to solve 
multifaceted problems, negative results are often the consequence. Complex issues in a complex environment 
require complex perspectives; the homeland security enterprise (HSE) needs leaders who can adapt their lead-
ership styles according to emerging environments. Furthermore, the diverse agencies within the HSE must 
work together more frequently and dependably to make coordinated decisions that impact their broad com-
munity. This thesis proposes integrating multiple leadership models to generate innovative, diverse solutions 
that will strengthen the HSE. By examining dozens of models, the research developed a conceptual synthetic 
leadership model. It is recommended that this proposed model be implemented within HSE components and 
studied organizationally. Full Text
Keywords: leadership, synthetic model, diversity in leadership
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DOLLARIZATION IN EL SALVADOR AND ECUADOR: A MODEL WORTH FOLLOWING? 
Benjamin Moran–Major, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Robert Looney, Department of National Security Affairs
Second Reader: Laura Adame, Department of Defense Analysis
This thesis explores de jure dollarization in El Salvador and Ecuador. De jure dollarization is the wholesale 
transition from using a country’s national currency to using another country’s currency as its own legal tender. 
This thesis looks at the histories of El Salvador and Ecuador in order to set the stage for the conversion to 
the U.S. dollar. It then looks at select macroeconomic indicators in both countries to determine whether dol-
larization has been a beneficial policy decision for each country. The data suggests that dollarization has been 
a prudent choice for El Salvador and Ecuador. While the macroeconomic success of both countries cannot be 
wholly attributed to dollarization, it has enabled both countries to have low, stable inflation rates and interest 
rates that have contributed to positive macroeconomic outcomes. Since this thesis approaches dollarization 
from a macroeconomic viewpoint, additional research should focus on how dollarization has affected various 
socioeconomic classes in these societies on a more microeconomic level. Full Text
Keywords: dollarization, El Salvador, Ecuador, monetary policy, fiscal policy
ASSESSING THE CANNABIS LEGALIZATION DEBATE: LESSONS LEARNED 
FROM THE COLORADO AND WASHINGTON EXPERIMENT 
Michael Neener–Assistant Federal Security Director, Law Enforcement, 
Federal Air Marshal Service, Colorado Springs, Colorado
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Nadav Morag, Center for Homeland Defense and Security
Co-Advisor: Paul Smith, Department of National Security Affairs
Cannabis is illegal as far as federal law is concerned, yet recent trends in the United States indicate it is moving 
toward more widespread legalization. While both sides of the legalization debate pose valid arguments, it has 
been difficult to assess aspects of these arguments in the past. Now that Colorado and Washington have fully 
legalized cannabis, what does data demonstrate to support or rebut these arguments, and what problems has 
sporadic legalization led to in the drug-control space? This thesis examines regulatory, financial, and criminal 
data in Colorado and Washington to identify advantages and disadvantages of legalizing cannabis. Findings 
indicate commercialization of legal cannabis creates a sizeable economic stimulus due to demand satisfaction 
and displacement of drug trafficking organizations for supply. Crime levels increased compared to national av-
erages while drug arrest rates remained stable, which could be influenced by other factors. Overall, as a result 
of disparate national policy, Colorado and Washington have become source states for cannabis distribution as 
findings indicate spillage of legal cannabis into black markets nationally. This thesis recommends reschedul-
ing cannabis in the Controlled Substances Act to further research the drug while increasing state civil asset 
forfeiture options in prohibitionist states to facilitate criminal enforcement. Full Text




LEVERAGING STATE AND LOCAL LAW ENFORCEMENT 
MARITIME HOMELAND SECURITY PRACTICES 
Kirk Nichols–Captain, San Diego Harbor Police Department, San Diego, CA
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Wollman, Center for Homeland Defense and Security
Co-Advisor: Patrick Miller, Center for Homeland Defense and Security
This thesis explores the practices of six state or local law enforcement agencies in the field of maritime home-
land security. Using the Delphi Survey Method on a sample of the highest risk, most strategically located, 
and most commercially important ports in the United States, this thesis looks at the successes and challenges 
of grant funding, training practices, recovery efforts, and the state government’s role in maritime homeland 
security. The resounding and underlying theme of the best practices cited by these port areas is centered on 
collaborative efforts across federal, state, local, and tribal agencies. Respondent agencies noted that the most 
successful practices in their respective ports were the result of coordination across information sharing, exer-
cises and drills, task forces, and centers (fusion centers, operations centers, coordination centers, and training 
centers). Full Text
Keywords: maritime homeland security, port security, state and local law enforcement
BECOMING MORE THAN A DIGITAL BULLHORN: TWO-WAY 
ENGAGEMENT ON TWITTER FOR LAW ENFORCEMENT 
Zachary Perron–Lieutenant, Palo Alto Police Department, Palo Alto, CA
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Fernandez, Center for Homeland Defense and Security
Co-Advisor: Lynda Peters, Center for Homeland Defense and Security
Police agencies are increasingly turning to social media to communicate with the public; some departments 
only push information out one way while others engage in a two-way, back-and-forth conversation. Research 
is robust on topics such as two-way engagement, the benefits of a large following, and the positive impact 
government can have by using social media during and after crises, but there is a marked lack of police-specific 
quantifiable data. The purpose of this thesis is to determine whether two-way engagement on Twitter leads to 
an increase in followers. A case study analysis of Twitter engagement habits of three Silicon Valley, California, 
police departments showed that agencies using a two-way communication model receive more new followers 
overall than agencies using a one-way model. The analysis did not, however, conclusively find a direct relation-
ship on a monthly or daily basis between the amount of two-way engagement and the number of followers. 
Ultimately, the research reveals a number of tactics that police agencies can employ to increase two-way en-
gagement and recommends strategic implementation devices. Full Text
Keywords: Twitter, social media, law enforcement, engagement, two-way communication, crisis communica-




UNMANNED AIRCRAFT SYSTEMS FOR EMERGENCY MANAGEMENT: 
A GUIDE FOR POLICY MAKERS AND PRACTITIONERS 
Darren Price–Regional Operations Supervisor, Ohio Emergency Management Agency
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Fernandez, Center for Homeland Defense and Security
Co-Advisor: John Rollins, Center for Homeland Defense and Security
Responding to disasters is a critical function for first responders and the emergency management community. 
The primary mission when responding to disasters is saving lives, which often requires the use of multiple re-
sources. Rotary and fixed-wing aircraft have traditionally performed disaster response missions, such as over-
head damage assessments, reconnaissance, and missing person searches. However, with the advancement of 
unmanned aircraft systems (UASes), there is an opportunity to perform many conventional aerial missions in 
a safer, more expeditious, and cost-effective manner. This thesis explores the introduction of UASes for disas-
ter response missions into the national airspace system of the United States. It includes a review of traditional 
disaster response missions and opportunities for the utilization of UASes; a comparison of UAS programs, 
both military and civilian, as well as international UAS programs; and a review of barriers to implementation. 
It also offers policy and program considerations for agencies and jurisdictions to consider when implementing 
a UAS program, and it recommends future research concerning the topic of autonomous UASes. Lastly, this 
thesis provides a decision guide to assist policy makers and practitioners in determining the need and feasibil-
ity of a UAS program. Full Text
Keywords: drone, unmanned aircraft system (UAS), unmanned aerial vehicle (UAV), disaster response, emer-
gency management, privacy, national airspace system (NAS), Federal Aviation Administration (FAA)
GERMAN FOREIGN FIGHTERS IN SYRIA AND IRAQ 
The following thesis was recognized as outstanding by its department
Sean Reynolds–Major, United States Air Force
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: Anne Marie Baylouny, Department of National Security Affairs
Co-Advisor: Mohammed Hafez, Department of National Security Affairs
This thesis examines why approximately 700 German foreign fighters traveled to Syria and Iraq between early 
2012 and late 2015. It presents the author’s original research on 99 German foreign fighter profiles, examining 
their preexisting network connections in Germany as well as their biographical availability and integration 
into German society. The study finds that German foreign fighters are primarily mobilized through traditional 
social network connections and that the mobilizing network in Germany consists of a nationwide, intercon-
nected, and politically active Salafist scene. The project also finds that while Western governments often worry 
about the looming threat of online radicalization, verifiable examples of purely Internet-based radicalization 
remain rare. Full Text
Keywords: foreign fighters, jihadist mobilization, radicalization, ISIS, Syrian civil war, anchoring, bloc mobi-
lization, terrorist recruiting, online radicalization
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UNITED STATES CIVIL–MILITARY RELATIONS: DEFENSE REFORM 
Stifani Rori–Captain, Indonesian Army
Master of Arts in Security Studies (Civil-Military Relations)
Advisor: Anne Clunan, Department of National Security Affairs
Second Reader: Thomas Bruneau, Department of National Security Affairs
This thesis investigates how communication between civilians and military elites can create better defense 
institutions. The Goldwater-Nichols Act of 1986 and the 9/11 Commission Report are used as case studies to 
analyze the creation of the Intelligence Reform and Terrorism Prevention Act of 2004 and the way it reformed 
defense institutions. This thesis examines the causes, processes, results, and implementations of the two case 
studies to determine the level of civil–military relations used in U.S. defense reform. Rational political inter-
ests are revealed as the major concern for U.S. elites responsible for passing laws in the executive, legislative, 
and military branches. When rational interests become the main concern, however, it is difficult to achieve 
effective defense institutions. This thesis recommends continuous defense reforms instead of reactionary re-
forms for two reasons: to ensure the effectiveness of defense institutions and to achieve better communication 
between civilian and military elites. Full Text
Keywords: civil, military, intelligence, defense, reform
U.S. STRATEGIC COMMUNICATIONS AGAINST ISLAMIC FUNDAMENTALISTS 
Dustin Schouten–Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Carolyn Halladay, Center for Civil-Military Relations
Co-Advisor: Tristan Mabry, Department of National Security Affairs
Strategic communications play a vital role in the fight against terrorist groups, especially in Muslim nations. 
This thesis analyzes the United States’ policies and strategic communications in the post–September 11, 2001 
war against Islamic fundamentalists to determine whether U.S. strategic communication policies have been 
effective in countering Islamic extremism. From the findings, it is evident that U.S. strategic communica-
tions have failed in countering radicalization and moderating the minds of Muslim populations overseas—or 
among diaspora populations in Western countries. Marginalization and poor assimilation strategies; awkward 
distribution of competencies between the Central Intelligence Agency, the Pentagon, and the State Depart-
ment; a lack of global perspective; and failure to learn from past military operations are some of the factors 
that have contributed to the problem. Reinstatement of a central agency for strategic communications, model-
ing of solutions for specific groups, and analysis of historical war successes and failures are important in ensur-
ing the effectiveness of strategic communications in the fight against terrorist groups. Full Text
Keywords: U.S. strategic communications
BEYOND SISTER CITY AGREEMENTS: EXPLORING THE CHALLENGES 
OF FULL INTERNATIONAL INTEROPERABILITY 
Calvin Shanks–Senior Director of Safety Services/Fire Marshal, 
Texas Tech University Health Sciences Center El Paso
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Second Reader: Glen Woodbury, Department of National Security Affairs
Communities on the international border are often interconnected by more than simple proximity. They are 
connected through social networks, economy, culture, and shared natural resources. Despite this interdepen-
dent relationship, and in spite of international agreements that support mutual aid between countries, cross-
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ing the border with emergency resources even for a humanitarian purpose can be problematic. This thesis 
examined existing agreements on both the northern and southern U.S. borders to determine how various 
regions address their cross-border agreements. Research indicated that unique challenges—such as liability 
concerns, local politics, and border violence—along the Mexican border must be addressed. By examining the 
fuller context, this thesis recommends that local entities examine their specific challenges to establishing fully 
interoperable agreements. Local interoperability agreements just might move us beyond sister-city agreements 
and put us on the path toward functional international partnerships. Full Text
Keywords: international interoperability, sister city agreements, cross-border cooperation, mutual aid agree-
ments, emergency management agreements, international relations, North American emergency management 
compacts, challenges to international response agreements, EMAC, Border 2020
WINNING THE WAR AT HOME: STABILITY OPERATIONS 
STRATEGY FOR HOMELAND SECURITY 
Joshua Shaughnessy–Sergeant, Indianapolis Metropolitan Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Stanley Supinski, Department of National Security Affairs
Co-Advisor: Patrick Miller, Center for Homeland Defense and Security
While much progress has been made in American homeland security, there remains a lack of strategic con-
sensus for state and local agencies. Communities are increasingly outspoken in their expectations of unified 
homeland security efforts. Remarkably, the U.S. military has a long history of using a stability operations 
strategy to execute similar missions in foreign and domestic settings. A stability operations strategy is a non-
traditional U.S. military approach emphasizing community collaboration to restore order. The stability op-
erations strategy and its use of civil affairs forces do not appear to have been studied as a possible model to 
unify state and local homeland security activities despite similar objectives. This research uses a case study and 
policy options analysis to explore the following questions: is the U.S. military’s stability operations strategy a 
useful consideration for domestic homeland security applications? If so, how could a military stability opera-
tions strategy be implemented in homeland security efforts? The research recommends adopting the strategy 
and organizing state and local homeland security initiatives into six stabilization sectors: civil security, civil 
control, essential services, support to governance, support to economic and infrastructure development, and 
information management. The stability operations strategy offers state and local decision makers a compre-
hensive, community-focused model for homeland security initiatives. Full Text
Keywords: stability operations, civil affairs, homeland security, civil-military, collaboration
ETHICS ON THE FLY: TOWARD A DRONE-SPECIFIC CODE 
OF CONDUCT FOR LAW ENFORCEMENT 
Brian Smith–Office of Law Enforcement, 
Transportation Security Administration, Chantilly, Virginia
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Kathleen Kiernan, Center for Homeland Defense and Security
Co-Advisor: Rob Nelson, Department of National Security Affairs
This thesis examines the issue of law enforcement’s use of unmanned aerial systems (UASes) from an ethical 
perspective. As UASes have only recently been introduced into the National Airspace System (NAS), legisla-
tion regarding their use in America’s skies is lacking. This dearth of statutory guidelines creates a circumstance 
wherein self-imposed limits on UAS use by law enforcement take on greater importance. The primary research 
question posed by this thesis is whether a prevailing ethical framework exists to govern the use of UASes by 
domestic law enforcement functions. It concluded no consensus exists. Using the case study method, this the-
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sis considered documentary evidence of ethical frameworks for UASes currently in use by law enforcement. A 
comparative policy analysis was then performed to identify overlapping areas of concern, in order to arrive at 
a template that recommends seven dimensions that law enforcement executives should consider in creating a 
drone-specific code of conduct for policing. A case is made for publicly declaring an agency’s code of conduct 
in the interest of strengthening the relationship between police and the public vis-à-vis the social contract. 
Full Text
Keywords: unmanned aerial system, drone, ethics, code of conduct, law enforcement, policing, surveillance
THE ROLE OF THE MILITARY IN MYANMAR’S POLITICAL ECONOMY 
The following thesis was recognized as outstanding by its department
Pamela Stein
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: Naazneen Barma, Department of National Security Affairs
Second Reader: Zachary Shore, Department of National Security Affairs
This thesis examines the role of Myanmar’s military, the Tatmadaw, in the country’s political economy. Using 
a hybrid of the New Institutional Economics and the developmental state model as the analytical framework, a 
historical comparative analysis of Myanmar’s political economic institutions during its socialist period (1962–
1988) and market liberalization period (1988–2010) reveals that the Tatmadaw was a major actor with a domi-
nant role in shaping Myanmar’s political economic institutions. Myanmar’s socialist trajectory was enabled 
by the Tatmadaw’s monopoly of force and motivated largely by national security and the Tatmadaw leaders’ 
colonial experiences. Under the Tatmadaw’s leadership, socialist and militaristic institutions became ingrained 
in Myanmar’s political economy while the development of market-oriented institutions became significantly 
restrained. Although distorted political economic institutions caused the decline of Myanmar’s economy, the 
Tatmadaw’s desire to maintain political power was the key motivator for the regime to abandon socialism and 
embrace capitalism. Granted that Myanmar’s private sector has grown since market liberalization, lingering 
socialist-era norms continue to negatively influence the development of Myanmar’s economic policy and mis-
shape emerging economic institutions. Full Text
Keywords: Myanmar, Burma, political, economy, Tatmadaw, socialism, market liberalization, capitalism, de-
velopmental state, New Institutional Economics, State Law and Order Restoration Council, growth, military, 
authoritarian, policy, model, government, bureaucracy, relationships, norms, bureaucracy, state intervention, 
private, public, sector, policy, import substitution, export oriented, industrialization, prices, macroeconomic, 
monopoly, force
NO NATION IS HOME ALONE: UNDERSTANDING THE 
INTERNATIONAL DIMENSION OF HOMELAND SECURITY THROUGH 
GLOBAL TRANSPORTATION SECURITY PROGRAMS 
Dominique Tarpey–Section Chief, Transportation Security Administration
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Second Reader: Carolyn Halladay, Center for Civil-Military Relations
Terrorist actors focus on the global transportation system to introduce threats and target attacks. As the lead 
department for securing the transportation system into the United States, the Department of Homeland Secu-
rity (DHS) works both domestically and internationally to implement programs and foreign assistance activi-
ties to secure the global transportation network. This thesis examines DHS’s international role by analyzing 
programs and policies implemented by its three largest global transportation agencies: the U.S. Customs and 
Border Protection Agency, the Transportation Security Administration, and the U.S. Coast Guard. Due to 
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the breadth of DHS programs and activities, their stated goals and objectives, and their legal mandates, this 
thesis determines that a U.S. foreign assistance framework provides minimal insight into DHS’s international 
footprint. Instead, this research developed a simple model for understanding the primary components of 
DHS’s international mission space and identified operations, policy, outreach and engagement, and training 
and technical assistance as core concepts in DHS’s international mission. Using this model, DHS can pursue 
the additional recommendations developed in this thesis—applying systems theory as a basis for an interna-
tional transportation security strategy as well as pursuing direct funding for its international transportation 
programs and activities as a fully integrated department—within the traditional U.S. foreign policy and na-
tional security institutions. Full Text
Keywords: foreign assistance, international dimension of homeland security, international transportation se-
curity
ANALYZING THE RATIONALES BEHIND RUSSIA’S INTERVENTION IN UKRAINE 
Kevin Thomas–Major, United States Air Force
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: David Yost, Department of National Security Affairs
Second Reader: Mikhail Tsypkin, Department of National Security Affairs
This thesis examines the rationales behind Russian President Vladimir Putin’s decision to intervene in Ukraine 
through the lenses of neoclassical realism and prospect theory. The risk-acceptant decision to employ hybrid 
warfare in Crimea was fundamentally due to Putin’s loss aversion. Since Putin frames his political decision-
making reference point in the realm of losses, his decision sought to prevent the imminent losses of Ukraine’s 
Russian-oriented government, Russia’s influence in Ukraine, and Putin’s own political power at home. It also 
sought to somewhat recover from the catastrophic loss of the Soviet Union’s territorial possessions, popula-
tion, and status. Putin exploited Western leaders’ naiveté and vulnerabilities to prepare a geopolitical landscape 
wherein Russia could act without incurring excessive costs. Emboldened by Russia’s large financial reserves 
and backed by its seemingly irrational threats of cutting off essential European gas supplies and launching 
nuclear attacks, Putin correctly anticipated a limited economic sanctions response and a negligible military 
response from the West. Putin’s decision furthered Russia’s interests by acquiring Crimea, the strategically in-
dispensable port of Sevastopol, and vast Black-Sea region resources. Such actions also thwarted the expansion 
of Western institutions in Ukraine and incited fervent Russian ethno-nationalism, boosting Putin’s domestic 
approval ratings to an unprecedented level. Full Text
Keywords: neoclassical realism, prospect theory, rationality, hybrid warfare, Budapest Memorandum, Crimea 
annexation, EU association agreement, NATO expansion, Euromaidan, Yanukovych, post-Soviet identity, 
spheres of interest, Russo-Georgian war, Black Sea Fleet, oil and gas resources, Putin, Russian nationalism, 
domestic politics, color revolutions, Gazprom, gas wars, European gas dependence, nuclear messaging, for-
eign reserves, economic sanctions
SPATIOTEMPORAL MODELING OF COMMUNITY RISK 
Todd Tuggle–Battalion Chief, Fresno Fire Department, California
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Wollman, Center for Homeland Defense and Security
Co-Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Every day throughout the country, fire departments respond to a variety of emergencies in their communi-
ties. Steadily over the last decade, departments have mitigated these threats in an atmosphere of decreasing 
budgets, declining fire volume, and a burgeoning call volume. Thus, fire service leaders require data and 
analysis to justify the dollars spent to mitigate the risks within communities. Community risk is dynamic in 
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that it fluctuates over geography and time; spatiotemporal modeling is one proven method for illustrating such 
dynamic modulations. This thesis produces a spatiotemporal model of fire department call volume to depict 
fluctuations in community risk in the Fresno (CA) Fire Department’s area of operations. This study led to sev-
eral findings. First, using historical records for spatiotemporal modeling of community risk could help leaders 
visualize the dynamic nature of risk. Second, visualizing community risk with spatiotemporal modeling could 
provide the basis for resource deployment models attuned to specific risks. Finally, investigating additional 
data sets in conjunction with such methodology could uncover the causal factors of risk dynamics from which 
leaders design proactive preventative measures. Full Text
Keywords: GIS, geospatial information systems, fire service, fire department, community risk, spatiotempo-
ral, spatial, temporal, quantitative analysis, deployment model
FLIGHT PLIGHT: AN EXAMINATION OF CONTEMPORARY HUMANITARIAN 
IMMIGRATION FROM HONDURAS, CUBA, AND SYRIA TO THE UNITED 
STATES WITH CONSIDERATIONS FOR NATIONAL SECURITY 
The following thesis was recognized as outstanding by its department
Catherine Ventura–Immigration Officer, U.S. Citizenship and Immigration Services, Tampa
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Carolyn Halladay, Center for Civil-Military Relations
Co-Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
This thesis examines contemporary U.S. immigration for humanitarian populations from Honduras, Cuba, 
and Syria. Humanitarian immigration refers to refugees, asylum seekers, and those who are forcibly displaced 
from their homelands. The study explores how the United States can balance its identity as a nation of immi-
grants with its increasing security concerns within forced migrant populations. The research describes various 
philosophies of and motives for migration and the United States’ role as an international destination for refu-
gees. The study also provides a comprehensive review of all U.S. humanitarian immigration programs avail-
able to forced migrants from Honduras, Cuba, and Syria. These unique reviews, or case studies, are introduced 
with descriptions of each country’s social, political, and historical context for migration and feature fictional 
scenarios in which immigrant families interact directly with country conditions and the U.S. humanitarian 
immigration programs available to them. Finally, the thesis reviews national security concerns presented by 
humanitarian immigration programs and explains how national priorities and legislative remedies can temper 
public fear. Full Text
Keywords: immigration, migration, refugees, asylum, Syria, Honduras, Cuba, empathy, storytelling, narrative, 
Cuban Adjustment Act, Temporary Protected Status, deferred action, parole, policy, juveniles, Immigration 
and Nationality Act (INA), United Nations High Commissioner for Refugees (UNHCR), Department of 
Homeland Security, U.S. Citizenship and Immigration Services (USCIS), deportation, Immigration and Cus-
toms Enforcement (ICE), Department of State (DOS), diversity lottery, visas, national strategy, humanitarian, 
background checks, national security
EUROSCEPTICISM IN BRITAIN AND FRANCE: IMPLICATIONS 
FOR NATO AND THE EUROPEAN UNION 
William Walsh–Lieutenant, United States Navy
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: David Yost, Department of National Security Affairs
Co-Advisor: Zachary Shore, Department of National Security Affairs
What would be the implications of a major European power leaving the European Union (EU)? Political 
movements in two of the most influential member states, the United Kingdom and France, have courted an 
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EU withdrawal for decades. In recent years, however, the potential for a withdrawal has increased drastically 
due to the rise of two populist political parties—Britain’s United Kingdom Independence Party and France’s 
National Front. A British or French withdrawal from the EU would have security, economic, and legal impli-
cations both domestically and internationally. With the change in the EU, other international organizations, 
including the North Atlantic Treaty Organization (NATO), might assume an increased role or be subject to 
erosion. This thesis explores the Eurosceptic movement and the causes of such sentiment. It then examines 
the most influential Eurosceptic groups in Britain and France, analyzing their histories and comparing their 
goals. This thesis concludes with an assessment of the potential effects on the EU and NATO if Britain and/
or France were to withdraw from the EU. Full Text
Keywords: United Kingdom, France, Britain, Great Britain, Euroscepticism, European Union, NATO, Unit-
ed Kingdom Independence Party, UKIP, National Front, FN, EEC, ECSC, Brexit, Frexit, European elec-
tions, security, defense, international policy, domestic policy, Brussels
RIO DE JANEIRO AND MEDELLÍN: SIMILAR 
CHALLENGES, DIFFERENT APPROACHES 
David Yokers–Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Thomas Bruneau, Department of National Security Affairs
Co-Advisor: Cristiana Matei, Center for Civil-Military Relations
Rio de Janeiro, Brazil, and Medellín, Colombia, are large urban cities that have struggled with public insecurity 
caused by illegal armed groups. Both have developed new programs to address areas of violence and parts of 
the cities that have become marginalized. In Brazil, the state secretary for public security of Rio de Janeiro is 
implementing the Pacifying Police Unit program. In Colombia, the program is called the Medellín Model and 
originated out of the mayor’s office. This thesis uses a comparative analysis to describe how each country’s 
transition to democracy, police structure, and political structure influenced the development and shape of each 
program. Full Text








COUNTERING WEAPONS OF MASS DESTRUCTION: A PRELIMINARY 
FIELD STUDY IN IMPROVING COLLABORATION 
CWMD Capstone Team
Master of Science in Defense Analysis and Master of Business Administration 
Advisor: Leo Blanken, Department of Defense Analysis
Co-Advisor: Zachary Davis, Department of National Security Affairs
Second Reader: John Dillard, Graduate School of Business and Public Policy
The proliferation of emerging and disruptive technologies, such as additive manufacturing continues unabated. 
Such trends vastly increase the likelihood of a pernicious non-state actor acquiring weapons of mass destruc-
tion in the near future. In addition, these emerging novel threats have proved particularly vexing for existing 
U.S. bureaucracies. Absent the major restructuring of the government, significantly higher levels of proactive 
inter-agency collaboration will be required to successfully respond to these grave challenges. In this project, 
we first operationalized a concept of collaboration in terms of increases in transparency, resource sharing, and 
interdependence across inter-agency actors. In other words, actors are deemed to be collaborating when they 
share information, make assets available to one another, and become jointly invested in (and responsible for) 
the resulting decisions. Second, we explored whether the use of a formal collaborative process and the choice 
of venue would have significant impacts on the degree of collaboration observed. A preliminary field study 
conducted at the U.S. Embassy in Singapore confirmed our intuitions regarding increased collaboration and 
provided the springboard for additional research as well as for a number of policy recommendations. Full Text
Keywords: counterproliferation, weapons of mass destruction, collaboration, disruptive innovation, lean 
thinking, additive manufacturing, opportunity analysis, technology diffusion, embassy
THE NAICS CODE SELECTION PROCESS AND SMALL BUSINESS PARTICIPATION 
Marcus Miller–Captain, United States Air Force
John Ellis–Captain, United States Air Force
Master of Business Administration
Advisor: Karen Landale, Graduate School of Business and Public Policy
Co-Advisor: Rene Rendon, Graduate School of Business and Public Policy
The purpose of this project is to analyze small business participation in the United States Air Force in relation 
to the North American Industry Classification System (NAICS) code-selection process. Anecdotally, there 
appears to be a wide range of interpretation across federal government agencies when applying a NAICS code 
to a contract. Contracting Officers are required to pick from 19,225 NAICS codes, often choosing among 
codes with very similar descriptions. In our professional experience, contracting officers are not provided any 
training on how to pick the most appropriate code, nor are they told why this is important. Therefore, this 
study selects commodities and services common to many federal contracting agencies to see whether there is 
diversity in NAICS code selection. Further, we seek to determine the impact (negative and/or positive) im-
proper code selection has on small business set-asides and provide recommendations to support appropriate 
NAICS code selection. Full Text





MASTER OF BUSINESS ADMINISTRATION
IMPROVING FOREIGN MILITARY SALES PROCUREMENT: AN ANALYSIS OF 
TURKISH NAVY’S SPARE PART PROCUREMENTS, DISCREPANCIES, AND REPAIRS 
Deniz Uysal–Lieutenant Junior Grade, Turkish Navy
Master of Business Administration
Advisor: Raymond Jones, Graduate School of Business and Public Policy
Co-Advisor: Max Kidalov, Graduate School of Business and Public Policy
This MBA professional report explains how the overall Foreign Military Sales (FMS) program, its direct 
requisitioning procedures, repair of repairables procedures, as well as its supply discrepancy reports processes 
work. Then, this research statistically analyzes the transaction records of the United States’ FMS program to 
Turkish Navy (U.S./TN FMS) procedures while exploring its history and existing state. Although the find-
ings are encouraging, more research is required to provide definitive results from which policy changes can 
be made. Preliminary analysis, however, reveals that there are significant challenges within the U.S./TN 
FMS program, which have led to customer disappointment resulting in downward trends in transactions and 
eventually changes in the Turkish Navy’s (TN) foreign procurement policies. The results of the preliminary 
analysis demonstrate a need for structural changes in FMS processes and procedures. The recommendations 
for the TN are to cull pieces from the other options currently available to increase the effectiveness of the 
existing foreign purchases and to enhance the efforts for improving its indigenous capabilities to cover the 
FMS supporting activities. Full Text
Keywords: Republic of Turkey, security assistance, Foreign Military Sales, direct requisitioning procedures, 
repair of repairables, supply discrepancy reports
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GRANULAR SECURITY IN A GRAPH DATABASE 
Brian Crawford–Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Thomas Otani, Department of Computer Science
Second Reader: Arijit Das, Department of Computer Science
With the growing use of data in all aspects of government and commerce, the need for that data to be both 
accessible and secure is also growing. One solution to this dual need is provided by Accumulo, a database that 
allows multiple users of various security levels to access one platform but receive authorization to view only 
portions of the database. Various databases, however, organize information differently. This thesis examines 
the possibility of implementing a granular security on a graph database. Using Neo4j as a reference imple-
mentation, graph theory concepts are used to find a method for allowing data access while retaining security 
in a data environment that emphasizes connectivity. Using adjacency matrix multiplication on bipartite graph 
slices of the network of security layers, a mathematical justification exists for locating two step connections 
that exit from and return to a security layer. These connections can be revealed to a user without granting ac-
cess outside the assigned security layer. Full Text
Keywords: database security, graph database, granular security, bipartite graph, directed graph, multi-slice 
graph
RAPIDLY DEPLOYABLE MOBILE SECURITY SOLUTION 
The following thesis was recognized as outstanding by its department
Liam Dorney–Lieutenant, United States Navy
Travis Miller–Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Man-Tak Shing, Department of Computer Science
Second Reader: Arijit Das, Department of Computer Science
The Navy has seen a significant increase in the presence of mobile and smart devices on its units due to 
advancements in technology and younger sailors’ desire to be connected at all times. These devices create 
security threats due to their easily concealable size and their host of connectivity and image related features. 
The insider threat (intentional or not) now includes the ability to take photos, record conversations, share data 
wirelessly, and communicate official-use and classified information, all more easily than ever before. Current 
enterprise solutions and associated policy do not address managing personal devices. In fact, management of 
personal devices is currently outside the Department of Defense (DOD)’s effort to control personal electronic 
devices (PEDs) since the organization does not own the device and, therefore, has no way to mandate what 
must or must not be installed on them. The current path to a bring-your-own-device (BYOD) policy is un-
clear. Security vulnerabilities with these devices have not been addressed in a uniform matter in policy or in 
practice. It is with these statements in mind that we address how to take the first steps in developing feasible 
management of personal devices on naval units and potentially throughout the DOD. In this thesis, we pro-
vide a thorough evaluation of National Institute for Standards and Technology, Defense Information Systems 
Agency, and DOD publications to provide a starting point for adapting current policy and for guiding the de-




velopment of our application. We then examine the feasibility of implementable software application solutions 
to hardware features that pose a threat to security. Specific research addresses why each hardware feature on 
a mobile device is a security concern, how it is controlled inside the Android Studio API, and how we utilize 
these controls to lockdown and then unlock said hardware features through a simple proof of concept Android 
application. Finally, we provide examples of how future work can grow our application into a security man-
ager–controlled program to secure devices and find a path toward making BYOD a reality. Full Text
Keywords: mobile device, mobile security, android application program, bring your own device (BYOD), cy-
ber security, cyber policy, insider threat, U.S. Navy cyber policy, risk management
CORRELATING INFERRED DATA PLANE IPV6 REBOOT 
EVENTS WITH CON-TROL PLANE BGP ACTIVITY 
Stephen Marcisak–Civilian, Department of Defense
Master of Science in Computer Science
Advisor: Robert Beverly, Department of Computer Science
Second Reader: Matthew Luckie, University of California at San Diego
We investigate network outages by systematically correlating inferred reboot events from probing the data 
plane with global routing events in the control plane. We introduce a correlation technique that can be used to 
strengthen inferences made about reboot events of IPv6 routers. We run a correlation technique over two sets 
of inferred reboot event data and show how many reboot events correlate. We show the correlation can also 
be used to go in the other direction by inferring a reboot event took place inside a window based on global 
routing events and correlating it with an inferred reboot event from the data plane. Finally, we show that the 
technique used to infer reboot events of routers can also be used on other types of IPv6 infrastructure such 
as web servers and name servers. Full Text
Keywords: computer security, IPv6, infrastructure availability, Border Gateway Protocol
DETECTION AND CLASSIFICATION OF WEB ROBOTS WITH HONEYPOTS 
Sean McKenna–Civilian, Scholarship for Service
Master of Science in Computer Science
Advisor: Neil Rowe, Department of Computer Science
Second Reader: Justin Rohrer, Department of Computer Science
Web robots are automated programs that systematically browse the web, collecting information. Although 
web robots are valuable tools for indexing content on the web, they can also be malicious through phishing, 
spamming, or performing targeted attacks. In this thesis, we study an approach to web-robot detection that 
uses honeypots in the form of hidden resources on web pages. Our detection model is based on the observa-
tion that malicious web robots do not consider a resource’s visibility when gathering information. We per-
formed a test on an academic website and analyzed the honeypots’ performance using web logs from the site’s 
server. Our results did detect web robots but did not adequately detect the more sophisticated robots, such as 
those using deep-crawling algorithms with query generation. Full Text
Keywords: World Wide Web, crawlers, robots, malicious, logs, honeypots
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MOBILE SUPPORT FOR LOGISTICS 
Paxton Miller–Captain, United States Marine Corps
Master of Science in Computer Science
Advisor: Arijit Das, Department of Computer Science
Co-Advisor: Gurminder Singh, Department of Computer Science
With the responsibility of providing logistics support as quickly, efficiently, and effectively as possible to the 
warfighter, the Department of Defense must continually examine all feasible options to improve processes and 
eliminate shortfalls. As the availability and opportunity to refine supply-chain management methods through 
the use of mobile devices increases, a solution that utilizes them needs to be implemented. This research re-
views current military enterprise-resource-planning software systems and their functions and details why the 
lack of a mobile solution is limiting their performance and capabilities. It does so by exploring how adminis-
trative logistics functions can be dramatically enhanced through the use of a mobile application designed for 
the logistics program Global Combat Support System–Marine Corps. The prototype also demonstrates and 
evaluates how mobile devices provide benefits beyond their inherent portability advantages. Full Text
Keywords: GCSS-MC, mobile application, enterprise resource planning
AN IMPROVED TARPIT FOR NETWORK DECEPTION 
Leslie Shing–Civilian, Naval Postgraduate School
Master of Science in Computer Science
Advisor: Robert Beverly, Department of Computer Science
Co-Advisor: Justin Rohrer, Department of Computer Science
Second Reader: Mark Gondree, Department of Computer Science
Networks are constantly bombarded with malicious or suspicious network traffic by attackers attempting to 
execute their attack operations. One of the most prevalent types of traffic observed on the network is scanning 
traffic from reconnaissance efforts. This thesis investigates the use of network tarpits to slow automated scan-
ning or confuse human adversaries. We identify distinguishing tarpit signatures and shortcomings of existing 
tarpit applications as uncovered by Degreaser, a tarpit scanner, and implement improved features into a new 
tarpit application called Greasy. We conduct several experiments using a select set of metrics to measure the 
impact of implementing new tarpitting capabilities and other improvements in Greasy, particularly Greasy’s 
ability to deceive Degreaser; the degree of stickiness compared to LaBrea; and potential processing overhead 
as observed by packet latency. Our experimental results show that we effectively mitigate the two tarpit sig-
natures used by Degreaser’s tarpit identification heuristics. And although Greasy may not hold the stickiest 
connections compared to LaBrea in persist mode, it successfully improves its tarpitting capabilities while still 
evading detection. More importantly, the aforementioned results are obtained by deploying Greasy on an In-
ternet-facing/24 subnet; this allows us to measure Greasy’s ability to interact with real-world network traffic. 
Furthermore, Greasy offers a modularized extensible tarpit platform for future tarpit development. Full Text
Keywords: network deception, improved tarpit, Greasy, Degreaser, LaBrea
LARGE SCALE CROSS-DRIVE CORRELATION OF DIGITAL MEDIA 
Joseph Van Bruaene–Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Michael McCarrin, Department of Computer Science
Co-Advisor: Mark Gondree, Department of Computer Science
Traditional digital forensic practices have focused on individual hard disk analysis. As the digital universe 
continues to grow and cyber crimes become more prevalent, the ability to make large scale cross-drive correla-
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tions among a large corpus of digital media becomes increasingly important. We propose a methodology that 
builds on bulk-analysis techniques to avoid operating system– and file system–specific parsing. In addition, we 
apply document similarity methods to forensic artifact correlation. By representing each disk image as a set of 
hash values corresponding to the 512-byte sectors on the disk and calculating pair-wise similarity scores be-
tween hard disk images, we analyze a collection of disk images taken from various storage devices purchased 
from the secondary market. We conclude sector-based matching is sufficient to identify images in our dataset 
that share common DLLs, indicating similarity in their operating systems. We present a visualization of our 
results as an undirected graph with similarity scores represented as edge weights and observe that disk images 
with common operating systems tend to align with graph clusters. Though no common set of sectors is pres-
ent on all drives—even among the large fully-connected component in our graph—we find that grouping our 
dataset into subsets with the same operating system version does reveal sizable collections of common sectors 
and achieve the best correlation between sector matches and high-level similarities in our dataset. Extending 
this technique to a larger dataset and continuing our investigation of the cause of sector-level matches could 
yield an automated method for profiling new disk images during the triage process. Moreover, this technique 
could be used to corroborate deductions regarding characteristics of information systems associated with 
target media. Full Text
Keywords: digital forensics, similarity detection, automated correlation, digital fingerprinting, approximate 
matching, bulk analysis
USING SOCIAL MEDIA ACTIVITY TO IDENTIFY PERSONALITY 
CHARACTERISTICS OF NAVY PERSONNEL 
Leslie Ward–Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Man-Tak Shing, Department of Computer Science
Co-Advisor: Thomas Otani, Department of Computer Science
This research explores the use of Twitter to determine whether the personality characteristics of well-per-
forming Navy personnel can be identified based on their Twitter use. Well-performing Navy personnel were 
identified using the publicly available Navy promotion lists, and then those names were used to query Twitter 
in order to identify possible accounts belonging to these sailors. Data from those Twitter accounts that could 
be positively identified as belonging to Navy personnel were then fed into textual analysis software, and each 
user’s level of the personality traits in the five-factor model of personality was calculated based on the results 
from previous research. These results and other data were also stored in a graph database in order to make 
the data easier to query. Although this research shows that it is possible to successfully calculate a user’s per-
sonality based on textual analysis of his or her Twitter activity, the primary conclusion of this research is that 
this method is insufficient to identify specific traits that make Navy personnel stand out on Twitter. Full Text
Keywords: Twitter, personality, five-factor model, graph database, textual analysis, LIWC
CROWDSOURCING PHYSICAL NETWORK TOPOLOGY MAPPING WITH NET.TAGGER 
Daniel Woodman–Lieutenant Junior Grade, United States Coast Guard
Master of Science in Computer Science
Advisor: Robert Beverly, Department of Computer Science
Second Reader: Justin Rohrer, Department of Computer Science
Despite significant research, the challenge of mapping the physical topology of large networks remains a rela-
tively unsolved problem. Although it possesses numerous ramifications for Internet security and resiliency, 
physical network geolocation research has not matched corresponding advancements made in logical topology 
mapping. This thesis proposes net.Tagger: a novel approach to network infrastructure mapping that combines 
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smartphone apps with crowdsourced collection to gather data for offline aggregation and analysis. The project 
aims to build a map of physical network infrastructure such as fiber-optic cables, facilities, and access points. 
The net.Tagger project aligns with the OpenStreetMap project, a proven, open-source framework for man-
aging crowdsourced map data. This thesis delivers a working proof-of-concept system for further research, 
including a smartphone app for gathering physical topology data and the backend services to process and store 
them. We also present the results of an initial release to 25 users, analyzing collection trends and extrapolating 
them to predict potential findings of a future large-scale release. Full Text
Keywords: Internet, network mapping, physical network topology, Internet backbone, crowdsourcing
STRATEGIES USED IN CAPTURE-THE-FLAG EVENTS 
CONTRIBUTING TO TEAM PERFORMANCE 
The following thesis was recognized as outstanding by its department
Wye Yam–Civilian, Ministry Of Defence, Singapore
Master of Science in Computer Science
Advisor: Christopher Eagle, Department of Computer Science
Co-Advisor: Robert Beverly, Department of Computer Science
Capture-the-flag (CTF) exercises are useful pedagogical tools that have been employed both formally and in-
formally by academic institutions. Much like their physical counterparts, cyber CTF exercises hold pedagogi-
cal value and are gaining wide popularity. Existing studies on CTF exercises examine either how they benefit 
learning or are best conducted. To our knowledge, no formal study has yet looked at the relationship between 
the strategies and tactics that the CTF participants employ (as defined by their offensive and defensive tactics) 
and the performance of participants in these events. In this thesis, we studied network traffic and game state 
data from the DEFCON 22 CTF event. We developed tools to extract features from large volumes of network 
data; we then correlated these features with game state data to piece together strategies that the participating 
teams seemingly employed. We learned that several teams employed effective tactics such as capturing their 
opponents’ exploits from the network to reuse them, employing automation to help with launching their ex-
ploits, obfuscating their attacks and attack responses, and attacking the client hosts of other teams. Full Text
Keywords: capture-the-flag, DEF CON CTF
CHARACTERIZING CROWD PARTICIPATION AND PRODUCTIVITY 
OF FOLDIT THROUGH WEB SCRAPING 
Jonathan Yee–Civilian, Scholarship for Service
Master of Science in Computer Science
Advisor: Geoffrey Xie, Department of Computer Science
Second Reader: Justin Rohrer, Department of Computer Science
Citizen science, scientific work done by non-experts, is an emerging method of continuing scientific investiga-
tion. In recent years, crowdsourced science games (CSSGs) have become a particular area of research. In this 
model, citizen scientists play a video game in order to help solve scientifically difficult problem sets. Recent 
work has shown CSSGs are severely affected by a low engagement rate (ER) and a disproportionate amount of 
work done by a small subset of the entire player base. In this thesis, we examine Foldit, a seemingly successful 
CSSG. In the absence of publicly available data, we used web-scraping to obtain data on a daily basis from a 
player scoreboard from June 1, 2015 to February 15, 2016 and from an accumulated puzzle database encom-
passing the lifetime of Foldit. Utilizing previous methodology quantifying the productivity of CSSGs, we 
show that Foldit continues to draw players despite a gradually declining number of active users. Furthermore, 
a core base of experienced players contributes the most to the game. With these two factors, Foldit’s game 
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design and emphasis toward creating a small but highly trained player subset provide a strong argument for a 
more productive CSSG over a more entertainment-focused, casual style of game. Full Text
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MAPPING, AWARENESS, AND VIRTUALIZATION NETWORK 
ADMINISTRATOR TRAINING TOOL VIRTUALIZATION MODULE 
Erik Berndt–Lieutenant, United States Coast Guard
Master of Science in Cyber Systems and Operations
Advisor: John Gibson, Department of Computer Science
Co-Advisor: Alan Shaffer, Department of Information Sciences
Conducting network administration training in an operational tactical network environment introduces a 
level of risk to the network that is unacceptable to operational commanders. This forces a choice between the 
readiness of network administrators and the availability of the tactical network as an operational platform. 
To address this conflict, the Mapping, Awareness, and Virtualization Network Administrator Training Tool 
(MAVNATT) architecture has been designed to map and enumerate an operational network to create a fully 
partitioned, faithful virtual copy of that network that can be used safely for network administrator training. A 
capability does not exist to automatically generate a virtual copy of a network based on a graphical model of 
that network. This work solved this problem by implementing a prototype of the MAVNATT virtualization 
module, which creates a virtual copy of a mapped operational network. We tested the output of the virtualiza-
tion module against the functional requirements of the MAVNATT system. The prototype implementation 
successfully integrated a virtualization hypervisor, a network simulator, and a WAN emulator to create a vir-
tual network based on a graph model of an operational network and demonstrated the ultimate attainability of 
the MAVNATT architecture’s objectives. Full Text
Keywords: virtualization, network administrator training, simulation, MAST, MAVNATT, tactical network
COST COMPARISON AMONG PROVABLE DATA POSSESSION SCHEMES 
The following thesis was recognized as outstanding by its department
Stephen Bremer–Lieutenant, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Mark Gondree, Department of Computer Science
Second Reader: Zachary Peterson, California Polytechnic State University
Provable data possession (PDP) provides mechanisms to efficiently audit the integrity of data held by third 
parties like cloud service providers. While multiple PDP schemes have been proposed, there is no research to 
date that provides in-depth cost analysis for PDP. This research fills that gap by 1) collecting and analyzing 
cost data for four PDP schemes, 2) providing generic cost models (mathematical formulae expressing abstract 
models that can be used to infer future cost), and 3) comparing overall cost eciency of each PDP scheme. For 
the schemes considered in this study, we find all have nearly identical costs in practice; however, sophisticated 
schemes designed with low communication complexity have higher preprocessing or storage costs, which de-
pending on audit parameters, impact total scheme cost. We conclude that MAC-PDP and CPOR schemes are 
similar whereas the cost of A-PDP becomes relatively expensive for large file sizes. Our base cost projections 
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show tagging, storing, and auditing a file for one year at one audit per hour is at least $160 for a 1 GB file, $170 
for a 1 TB file, and $2,000 for a 1 PB file using a cost model based on the Amazon S3 service. Full Text
Keywords: provable data possession, PDP, proof of retrievability, POR, data integrity, data availability, cloud 
storage, cyber, cyber security, costs, cost comparison
NEXT GENERATION ENTERPRISE NETWORK BUSINESS CONTINUITY: 
MAINTAINING OPERATIONS IN A COMPROMISED ENVIRONMENT 
Erik Hansen–Lieutenant, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Albert Barreto III, Department of Information Sciences
Second Reader: Man-Tak Shing, Department of Computer Science
Operation Rolling Tide and the events that led up to its initiation highlighted certain areas in Navy network 
operations that needed improvement, including maintenance of command and control (C2) of a compro-
mised network. The current continuity of operations plan for NGEN does not detail a contingency providing 
high-fidelity C2 of the enterprise in the event of an intentional compromise. Evaluating published literature 
on virtualization, available technology products currently on the market, and tactics for employing virtual-
ized environments, this research explores whether virtualization is able to provide options allowing network 
operators to maintain positive C2 during a compromise. It also examines whether virtualization will scale ap-
propriately for use in enterprise networks in terms of monetary and manpower costs and any return on invest-
ment that may be realized. Using virtualization technology to create a tailored space capable of collaboration 
and network modelling provides an option for maintaining secure and useful C2 of the network. The costs 
involved, if implemented in the current NGEN contract, equate to approximately one-tenth of one percent of 
the contract award. The primary return on investment is increased readiness. Full Text
Keywords: continuity of operations, business continuity, virtualization, Next Generation Enterprise Network, 
NGEN
A FRAMEWORK FOR SYNTHESIZING THE UNITED STATES 
CODE IN SUPPORT OF CYBERSPACE OPERATIONS 
Joshua Stonehouse–Lieutenant Commander, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Dorothy Denning, Department of Defense Analysis
Second Reader: Wade Huntley, Department of National Security Affairs
In recent years, federal agencies and organizations have witnessed their jurisdictions converge in a number of 
areas that support U.S. national security. For operations that rely heavily on information technology, the com-
plexity associated with clarifying statutory authority has been met with inconsistent responses. Attempts to 
comprehend the technological implications of these operations have been accompanied by a shift in seeing the 
United States Code (U.S.C.) as providing mutually exclusive authority to government entities operating in cy-
berspace. While many recognize that cyberspace poses new and unique challenges to inter-title operations, it 
is unclear whether this de facto shift in the application of U.S.C. statutes is necessary. The U.S.C. has a limited 
number of exclusionary distinctions de jure, to which a long history of inter-title cooperation that efficiently 
and effectively supports government operations attests. Most of the concerns over the United States Code can 
be appropriately categorized in terms of oversight and compliance requirements, fiscal controls, and statutory 
responsibilities. This thesis addresses these statutory concerns and culminates with a planning framework that 
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can be used to enable military and other government agencies to support multiple title authorities cooperating 
seamlessly to effectively plan and execute cyberspace operations. Full Text
Keywords: cyberspace, congressional oversight, title authorities, United States Code, U.S.C., cyberspace op-
erations, inter-title, joint planning, operational planning, cyberspace planner, 6 USC, Title 6, 10 USC, Title 10, 
14 USC, Title 14, 18 USC, Title 18, 28 USC, Title 28, 32 USC, Title 32, 50 USC, Title 50, operational frame-
work, inter-title framework, cyberspace framework
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COUNTERING WEAPONS OF MASS DESTRUCTION: A PRELIMINARY 
FIELD STUDY IN IMPROVING COLLABORATION 
CWMD Capstone Team
Master of Science in Defense Analysis and Master of Business Administration 
Advisor: Leo Blanken, Department of Defense Analysis
Co-Advisor: Zachary Davis, Department of National Security Affairs
Second Reader: John Dillard, Graduate School of Business and Public Policy
The proliferation of emerging and disruptive technologies, such as additive manufacturing continues unabated. 
Such trends vastly increase the likelihood of a pernicious non-state actor acquiring weapons of mass destruc-
tion in the near future. In addition, these emerging novel threats have proved particularly vexing for existing 
U.S. bureaucracies. Absent the major restructuring of the government, significantly higher levels of proactive 
inter-agency collaboration will be required to successfully respond to these grave challenges. In this project, 
we first operationalized a concept of collaboration in terms of increases in transparency, resource sharing, and 
interdependence across inter-agency actors. In other words, actors are deemed to be collaborating when they 
share information, make assets available to one another, and become jointly invested in (and responsible for) 
the resulting decisions. Second, we explored whether the use of a formal collaborative process and the choice 
of venue would have significant impacts on the degree of collaboration observed. A preliminary field study 
conducted at the U.S. Embassy in Singapore confirmed our intuitions regarding increased collaboration and 
provided the springboard for additional research as well as for a number of policy recommendations. Full Text
Keywords: counterproliferation, weapons of mass destruction, collaboration, disruptive innovation, lean 
thinking, additive manufacturing, opportunity analysis, technology diffusion, embassy
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RUNWAY DETECTION FROM MAP, VIDEO, AND AIRCRAFT NAVIGATIONAL DATA 
Jose R. Espinosa Gloria–Lieutenant Commander, Mexican Navy
Master of Science in Electrical Engineering
Advisor: Roberto Cristi, Department of Electrical and Computer Engineering
Co-Advisor: Oleg Yakimenko, Department of Systems Engineering
As part of the reinforcement of operations performed by the Mexican Navy, unmanned aerial vehicles (UAVs) 
have been equipped with daylight and infrared cameras. Processing the video information obtained from 
these devices opens the door to a number of strategic opportunities. By recognizing patterns in visual sources, 
we address one problem in particular: how to achieve corresponding runways using a map and an individual 
frame of video. An approach to runway detection using two tools is presented in this thesis. The first tool is a 
geographical information program, which is used to set the runway map we want to detect. The second tool is 
a video frame of the same runway, recorded in a camera mounted on a UAV. The needed equations and related 
algorithms were developed and tested in a simulation that reconstructs the three-dimensional view of the air-
craft camera employing the map and navigational data. Next, the algorithms were implemented using actual 
video frames. Finally, mismatches in the runway detection due to sensor noise and to an assumption made 
on the aircraft roll orientation angle were corrected using image-processing techniques, such as the Hough 
transform for linear features. Full Text
Keywords: runway, map, aircraft, video, detection, rotation matrix, Hough transform.
IMPLEMENTATION OF THE CONFIGURABLE FAULT 
TOLERANT SYSTEM EXPERIMENT ON NPSAT-1 
Andrew Jackson–Lieutenant, United States Navy
Master of Science in Electrical Engineering
Advisor: Herschel Loomis Jr., Department of Electrical and Computer Engineering
Co-Advisor: James Newman, Space Systems Academic Group
Space is a harsh environment, full of high-energy radiation that can cause single-event effects (SEEs) in orbit-
ing satellites. Some of these effects, such as single-event upsets and single-event functional interrupts, occur 
when ionizing radiation causes the logical value in a memory element to change and are detectable and cor-
rectable through various error mitigation techniques. In this thesis, we develop and implement a hardware 
solution to combat these SEEs for deployment as an experimental module on Naval Postgraduate School 
Satellite 1 (NPSAT-1). Based on the relatively benign orbit of NPSAT-1, industrial-grade, commercial-off-
the-shelf components that have shown tolerance to radiation were selected to keep costs low. The primary 
source of mitigation relies on a globally triple-modular redundant microprocessor system instantiated inside 
a XILINX Kintex-7 field-programmable gate array. The system consists of an open-source microprocessor 
without interlocked pipeline stages (MIPS)–based processor softcore, a cached memory structure capable of 
accessing double-data rate type three and secure digital card memories, an interface to the main satellite bus, 
and XILINX’s soft error mitigation softcore. The hardware was tested both in and out of the system and 





verified to work on the ground with faults injected. Other techniques to mitigate errors due to SEEs, such as 
memory scrubbing, are intended to be added before launch. Full Text
Keywords: Configurable Fault Tolerant Processor (CFTP), global triple-modular redundancy (GTMR), 
NPSAT-1, field-programmable gate array (FPGA), single event effect (SEE), cache, memory controller, error 
mitigation, hardware design, softcore design
EFFECTS OF LOCAL OSCILLATOR ERRORS ON DIGITAL BEAMFORMING 
Marcos Siu–Lieutenant, Brazilian Navy
Master of Science in Electrical Engineering
Advisor: David Jenn, Department of Electrical and Computer Engineering
Second Reader: Ric Romero, Department of Electrical and Computer Engineering
Digital phased array antennas are sensitive to phase error among elements because it affects the coherence 
necessary to create the array factor. There are many sources for phase errors: local oscillators and clocks, 
quadrature modulators and demodulators, non-linear components, and so forth. Additionally, phased arrays 
are sensitive to element mislocation, which introduces another source of phase error. In this research, three 
types of phase errors were studied: phase noise, gain unbalance in quadrature modulators and demodulators, 
and element mislocation. Modifications to the traditional array pattern expression were proposed to account 
for these errors, and equations were programmed in MATLAB to perform parametric simulations to generate 
information regarding gain loss, beam pointing error, pattern distortions, and degradation in sidelobe levels. 
The objective is to aid array designers in setting acceptable tolerance limits for these types of errors. Full Text
Keywords: radar, distributed array, phased array, phase synchronization, digital array, digital beamforming 
(dbf), wireless sensor network, transmit/ receive (t/r) module, local oscillator, phase noise
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EMBEDDED EFFICIENCY: A SOCIAL NETWORKS APPROACH TO 
POPULAR SUPPORT AND DARK NETWORK STRUCTURE 
Leopele Raabe–Captain, United States Army
Gary Blount–Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Sean Everton, Department of Defense Analysis
Co-Advisor: Doowan Lee, Department of Defense Analysis
This thesis poses the following question: what is the nature of the relationships between social embedded-
ness, structural efficiency, and organizational behavior within dark networks? The objectives of this thesis are 
twofold. The primary objective is to illuminate the interaction between embeddedness, structure, and activity 
within dark networks, the aim being to study whether changes in embeddedness manifest in observable fluc-
tuations in a network’s topography or behavior. The secondary objective is to evaluate the results of a novel, 
permutation-based methodology. Throughout, this thesis combines qualitative elements of social movement 
theory and social network analysis with quantitative statistical techniques to provide a mixed-method exami-
nation of three empirical dark network case studies: the Provisional Irish Republican Army, the Noordin Top 
Terrorist Network, and a Southeast Asian fighter facilitation network. The results of both the qualitative and 
quantitative methods are synthesized to highlight the strengths and limitations associated with each approach. 
This thesis reveals that although embeddedness may contribute to rapid mobilization or organizational secu-
rity, exogenous factors such as network shocks and endogenous variations in core membership may preclude 
such advantages from influencing internal network structure. Finally, this thesis recommends potential intel-
ligence applications and areas for future social network research. Full Text
Keywords: SNA, SMT, dark networks, embeddedness, multiplex network mapping, terrorism, PIRA, foreign 
fighter facilitation, Noordin Top, Southeast Asia, network simulation
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RESILIENCE AMONG NAVAL RECRUITS: A QUANTITATIVE AND 
QUALITATIVE ANALYSIS OF INTERVENTIONS AT RECRUIT TRAINING 
COMMAND AND IMPLICATIONS ON FLEET READINESS 
Maribel Challburg–Lieutenant, United States Navy
Caroline Brown–Lieutenant Junior Grade, United States Navy
Master of Science in Management
Advisor: Edward Powley, Graduate School of Business and Public Policy
Co-Advisor: Frank Barrett, Graduate School of Business and Public Policy
This study is designed to quantitatively and qualitatively measure recruit resilience at the Naval Recruit Train-
ing Command (RTC) and to develop interventions that increase recruit resilience. This study administered 
three resilience-building interventions to 713 recruits across eight divisions and collected surveys at four time-
intervals to measure changes in self-reported resilience. We conducted interviews with recruits and recruit di-
vision commanders (RDCs) to gather qualitative data on significant factors that affect the resilience-building 
process. Our quantitative analysis methods included difference mean tests, regression analysis, and correlation 
analysis to determine the most effective interventions. Qualitative analysis methods are used to provide insight 
into recruit behavior, mental states, and internal resilience. Our quantitative results suggest that appreciative 
guided conversations using positive, meaningful experience-based questions yield significant increases in re-
cruit resilience. Our qualitative analysis revealed numerous enablers, disablers, and facilitators (RDCs) that 
impact the recruit resilience process. The influence of family and religion cannot be overstated as sources that 
have a positive effect in a recruit’s resilience process. We recommend that RTC implement a long-term resil-
ience intervention program of appreciative guided conversations for all recruits. By improving recruit resil-
ience, the RTC can graduate stronger, healthier recruits who positively contribute to fleet readiness. Full Text
Keywords: resilience, recruit, Recruit Training Command, newcomer identification, intervention
THE EFFECT OF GRADUATE EDUCATION TIMING ON THE 
RETENTION OF SURFACE WARFARE OFFICERS 
Eric Clark–Lieutenant, United States Navy
Master of Science in Management
Advisor: William Hatch, Graduate School of Business and Public Policy
Co-Advisor: Chad Seagren, Graduate School of Business and Public Policy
Co-Advisor: Simona Tick, Graduate School of Business and Public Policy
This thesis examines the effect of the timing of graduate education attainment on retention of officers within 
the surface warfare community. Navy surface warfare officers (SWOs) commissioned between fiscal years 
1999 and 2003 were classified as having no graduate degrees or as earning their master’s degrees prior to ser-
vice, before five years of service, between five and 10 years of service, and after 10 years of service. Differential 
bivariate probit analysis was used to determine the effect of the timing of graduated education attainment on 
retention to the tenth, eleventh, and twelfth years of service as well as promotion to O-4. The findings show 
that SWO department heads who earn master’s degrees at any point within their careers are more likely to 
retain. Officers who earned a graduate degree before commissioning or prior to five years of commissioned 
service are no more likely to retain compared to SWOs with no graduate education, while whose who obtained 
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graduate education after five years of service are significantly more likely to retain. In addition, the findings 
show that department heads earning master’s degrees at any point within their careers are more likely to pro-
mote to O-4 compared to those who had not earned master’s degrees. Graduate education shows to have the 
potential of a strategic investment in human capital that can be used by the Navy as a retention tool. Future 
work can address the potential selection bias associated with higher retention of those with graduate educa-
tion attained after five years of commissioned service by SWOs who might already be committed to a Navy 
career. Full Text
Keywords: manpower, manning, SWO, career planning, graduate education, retention, subspecialty
DETERMINING A RETENTION MODEL FOR THE 
SELECTED MARINE CORPS RESERVE 
Andrew Dausman–Major, United States Marine Corps
Master of Science in Management
Advisor: Marigee Bacolod, Graduate School of Business and Public Policy
Co-Advisor: Chad Seagren, Graduate School of Business and Public Policy
Second Reader: Anthony Licari, HQMC-Reserve Affairs Division
This thesis develops a retention model for the Selected Marine Corps Reserve (SMCR). Data for this model 
were pulled from the Marine Corps’ Total Force Data Warehouse for fiscal years 2009 through 2015. The 
model forecasts SMCR continuation requirements in lieu of reenlistment requirements because reenlistment 
contracts in the Marine Corps Reserve are not specific to a particular reserve sub-component. Using Markov-
chain forecasting, the model applies transition rates to the SMCR’s current-year enlisted inventory to deter-
mine the future state of the inventory by grade and military occupational specialty (MOS). The forecasted 
inventory is subtracted from the grade adjusted recapitulation (GAR) to arrive at the requisite number of 
continuations by grade and MOS. Provided by the Headquarters of the United States Marine Corps (HQMC), 
GAR identifies optimal inventory. Manpower planners can use the forecasted continuation requirements to 
shape retention initiatives and prioritize resources. Full Text
Keywords: Selected Marine Corps Reserve, Markov, retention, manpower planning
DESIGNING THE NAVY ENLISTED SUPPLY CHAIN INTER-
ORGANIZATIONAL COLLABORATIVE CAPACITY ASSESSMENT 
Amanda Dzananovic–Lieutenant Commander, United States Navy
Master of Science in Management
Advisor: Susan Hocevar, Graduate School of Business and Public Policy
Co-Advisor: Simonia Blassingame, Graduate School of Business and Public Policy
Navy Enlisted Supply Chain (NESC) organizations are highly interdependent in the planning and execution 
processes that fuel Navy personnel end strength with new accessions. Orchestrating complex NESC outcomes 
across 36 months of planning for future requirements while simultaneously conducting current-day supply 
chain execution activities requires persistent and collaborative engagement among all stakeholders. Effec-
tive and efficient collaboration among NESC organizations is essential to optimizing the placement of the 
right sailor in the right job at the right time. This thesis identifies the relationships and processes essential to 
promoting effective and efficient collaboration and mission accomplishment within NESC. Additionally, this 
thesis adapts the language of the Inter-Organizational Collaborative Capacity (ICC) assessment, tailoring it 
to NESC’s quarterly demand planning (QDP) forum stakeholders. This thesis sets the foundation for future 
collaborative capacity research of the NESC. Feedback from the NESC’s QDP forum ICC assessment in fu-
ture studies will produce a collaborative capacity road map, establishing the baseline necessary for observing, 
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measuring, and ultimately improving the productivity and efficacy of collaboration among NESC organiza-
tions. Full Text
Keywords: collaboration, collaborative, supply chain, inter-organizational, interdependence, interdependent, 
assessment
EVALUATION OF COMPULSORY MILITARY SERVICE IN TURKEY 
USING A POPULATION REPRESENTATION MODEL 
Murat Engin–Captain, Turkish Army
Master of Science in Management
Advisor: Mark Eitelberg, Graduate School of Business and Public Policy
Second Reader: William Hatch, Graduate School of Business and Public Policy
Most Western states have adopted an all-volunteer military force in response to shifting security needs, asym-
metric threats, sociopolitical trends, technological advancements, and economic demands. In contrast, Turkey 
has depended on a military draft since its inception. Some observers have recently questioned whether Tur-
key’s draft is due for a major overhaul. Critics claim that Turkey’s military should have more high-quality pro-
fessional soldiers and that its draft is fundamentally unfair, somewhat ineffective, and out of step with modern 
times. In essence, they ask whether Turkey’s old ways of populating the military can be improved. The present 
study uses a population representation model first developed in the United States to evaluate Turkey’s military 
draft and the potential to establish an all-volunteer force. The model includes three basic criteria: political 
legitimacy, social equity, and military effectiveness. The results of applying these criteria to the situation in 
Turkey reveal relatively strong legitimacy under the current draft, specific issues relating to equity, and certain 
changes in the current draft that may improve effectiveness. Nevertheless, the study indicates that abolishing 
compulsory military service in Turkey could create several complicated problems. Further study is recom-
mended regarding the effect of contracting privates for the Turkish Armed Forces. Full Text
Keywords: Turkish Armed Forces, all volunteer force, draft, conscription, compulsory service, population 
representation, perfect representation, political legitimacy, social equity, military effectiveness
DISTANCE LEARNING: THE IMPACT OF NOT BEING A RESIDENT STUDENT 
James Fodor–Lieutenant, United States Navy
Master of Science in Management
Advisor: Marigee Bacolod, Graduate School of Business and Public Policy
Co-Advisor: Latika Hartmann, Graduate School of Business and Public Policy
The existing literature suggests there are no significant outcome differences between online and traditional 
degree programs in the civilian sector. Few studies have looked for such differences within military schools 
and colleges, specifically. Given the growing popularity of online and distance education degree programs, 
we study the impact of this particular mode of instructional delivery on the academic and subsequent job 
performance of military officer students enrolled at the Naval Postgraduate School (NPS). Using propensity 
score matching, we estimate the effects that being a distance learning (DL) student has on four performance 
outcomes: grade point average, graduation, promotion, and separation. We further subdivide the sample into 
various subgroups based on military service branch, warfare community, academic preparation, and school 
within NPS to determine the heterogeneous effects of distance learning within each subsample. The DL 
students studied performed significantly worse than equivalent resident students on every measurement. We 
found NPS students enrolled in DL degree programs obtain GPAs approximately half a letter grade lower, 
are less likely to graduate, are less likely to promote, and are more likely to separate from military service than 
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their NPS resident-student counterparts. Given these results, it is imperative to conduct additional research 
to ascertain what makes distance learning inferior to residency at the Naval Postgraduate School. Full Text
Keywords: distance learning, TQPR, graduation, promotion, separation
USING AFQT TO TEST FOR GENDER DIFFERENCES IN SERVICES 
John Gaster III–Lieutenant, United States Navy
Master of Science in Management
Advisor: Latika Chaudhary, Graduate School of Business and Public Policy
Co-Advisor: Marigee Bacolod, Graduate School of Business and Public Policy
This study looks at gender differences in loss and promotion across services and over time using individual 
data from the Defense Manpower Data Center for two cohorts of enlisted military personnel who began their 
service in 2005 and in 2010. The primary research questions are as follows: are there differences by gender in 
loss and promotion, and are the differences heterogeneous by service? Second, using the Armed Forces Quali-
fication Test (AFQT) as a proxy for ability, are there heterogeneous gender differences by ability in loss? I find 
that females leave the service at a higher rate than males in both their first term and overall, with the highest 
female loss seen in the Army and Marine Corps. While the FY2010 cohort had a higher first-term female loss 
than did the FY2005 cohort, a female’s propensity to leave was lower, meaning that while more females were 
leaving the armed forces overall, the likelihood of a female leaving over a male was smaller in the FY2010 
cohort. Using the AFQT as a proxy for ability, higher-quality females in the FY2010 cohort are more likely to 
leave the Navy and the Army. Results also show that females promote at a slower rate than males do across all 
services until the higher paygrades and later years. Full Text
Keywords: gender differences, female, promotion, AFQT
QUALITY OF USMC OFFICERS: BUILDUP VS. REDUCTION IN FORCES 
The following thesis was recognized as outstanding by its department
Michael Griner–Captain, United States Marine Corps
Master of Science in Management
Advisor: Marigee Bacolod, Graduate School of Business and Public Policy
Second Reader: Chad Seagren, Graduate School of Business and Public Policy
At the epicenter of maintaining the finest, most professional, and most feared military in the world is the 
quality of its leaders. The United States Marine Corps’ Officer Corps is the standard bearer, with an acces-
sion pipeline more rigorous than any in the Department of Defense. As is the historical norm, however, the 
U.S. military undertakes ambitious increases to end strength in the wake of a prolonged conflict. As a conflict 
fades, the increased end strength is no longer warranted. The typical approach during the drawdown is to 
reduce accessions, create stricter retention policies, and entice members to leave the service through voluntary 
measures. This research identifies the trade-off between quantity and quality necessitated by end-strength 
changes. Quantitative analysis using a difference-in-differences research design shows, relative to the buildup, 
officer quality increases during the drawdown. In particular, combat and non-combat occupations have a 
0.0321 and 0.0834 point increase, respectively, in FITREP scores in the drawdown compared to the control 
group. Alternative measures and additional robustness checks support the hypothesis that the drawdown 
yields higher-quality officers. It is imperative to adapt force-shaping policies to a gradual approach to ensure 
the Marines retained during the buildup meet the quality standards of the drawdown. Full Text




ARE WE HOPING FOR A BOUNCE? A STUDY ON RESILIENCE AND 
HUMAN RELATIONS IN A HIGH RELIABILITY ORGANIZATION 
Robert Johns–Lieutenant Commander, United States Navy
Master of Science in Management
Advisor: Edward Powley, Graduate School of Business and Public Policy
Co-Advisor: Frank Barrett, Graduate School of Business and Public Policy
This study analyzes the various resilience factors associated with a military high reliability organization 
(HRO). The data measuring organizational resilience was gathered from surveys aboard a U.S. Naval vessel in 
March and October of 2015. A review of the surveys determined that there were potential differences in levels 
of resilience across the enlisted and officer ranks within the organization. A multiple linear regression model 
was used to search for any significant effects of rank on psychological safety. The findings confirmed that the 
leadership ranks of E4 to E6 reported lower rates of psychological safety. The study also found moderating 
effects on rank and psychological safety, such as identification as a sailor and identification with one’s division. 
The data analyzed in this project suggests that the organization should promote and support psychological 
safety through processes and cultural changes. Specific tools that could be used include positive socialization 
of newly arriving members and the use of good catch logs to reinforce the organization’s high reliability cul-
ture. Full Text
Keywords: resilience, high reliability organization, leadership, relational coordination, social support, psycho-
logical safety, cohesion, organizational effectiveness
OPTIMIZING THE SCHEDULING OF RECRUITMENT AND INITIAL 
TRAINING FOR SOLDIERS IN THE AUSTRALIAN ARMY 
The following thesis was recognized as outstanding by its department
Melissa Joy–Captain, Australian Regular Army
Master of Science in Management
Advisor: Kenneth Doerr, Graduate School of Business and Public Policy
Co-Advisor: Simona Tick, Graduate School of Business and Public Policy
This thesis develops a master scheduling program to optimize recruitment into the Australian Army by em-
ployment category. The goal of the model developed here is to reduce the man-hours lost awaiting follow-
on employment training. The model aims to provide a more efficient planning tool for the annual optimal 
recruitment dates to achieve the stated goal for all employment categories within the Australian Army. Two 
scheduling optimization models are developed in this thesis using linear programming. The first model sched-
ules 30 courses to occur within a 14 to 28 day timeframe, while the second model schedules 36 courses. The 
first model creates an optimal schedule using financial year 2016–17 (FY16/17) data to allow the Australian 
Army to plan the year in isolation, not considering the following year’s training program. The second model 
creates an optimal schedule extrapolating the FY16/17 data out to 18 months to allow the Australian Army to 
consider a longer-term training schedule. The second model is more accurate and achieves shorter wait times 
between courses. The models developed in this thesis can be adjusted to provide decision support for future 
training scheduling to achieve minimum wait times for recruits in the training pipeline. Full Text
Keywords: optimization, manpower, Australian Army, training, linear programming, scheduling
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REVISION OF CAREER MARKSMANSHIP TRAINING REQUIREMENTS 
FOR THE UNITED STATES MARINE CORPS 
Travis Martin–Captain, United States Marine Corps
Master of Science in Management
Advisor: Chad Seagren, Graduate School of Business and Public Policy
Second Reader: Doug Brinkley, Graduate School of Business and Public Policy
Current Marine Corps policy requires that all Marines below the rank of gunnery sergeant and with fewer than 
13 years of service undergo annual rifle qualification. Annual marksmanship training is repetitive and only 
addresses the fundamentals of marksmanship, which Marines typically master in their first few years. Key fea-
tures of marksmanship training are instilled at initial training for officers and enlisted marines, but advanced 
training is seldom received outside infantry and select occupational fields. Operational tempo or limited range 
availability may also make it impossible for some marines (or entire units) to attend. Analysis of all recorded 
marksmanship scores from the past 20 years shows no significant changes in proficiency for marines continu-
ing to conduct sustainment under the current or previous policy. The current Marine Corps policy can be 
adjusted to increase the overall lethality of the force by recognizing earlier proficiencies with marksmanship 
skills and allowing marines who have shown proficiency to advance to intermediate and advanced combat 
marksmanship training. The Marine Corps can refocus resources by conducting fewer sustainment-level rifle 
qualifications, allowing units to more efficiently schedule marksmanship training commensurate with the 
marine’s level of proficiency. Full Text
Keywords: marksmanship, weapons, rifle qualification, training
THE EFFECT OF STEM DEGREES ON THE PERFORMANCE AND 
RETENTION OF JUNIOR OFFICERS IN THE U.S. NAVY 
William Maugeri III–Lieutenant, United States Navy
Master of Science in Management
Advisor: Simona Tick, Graduate School of Business and Public Policy
Co-Advisor: Stephen Mehay, Graduate School of Business and Public Policy
The Navy has long operated under the Rickover hypothesis, stressing the importance of recruiting and re-
taining science, technology, engineering, and mathematics (STEM)–background officers to man increasingly 
technologically advanced weapon systems. This thesis tests the validity of this hypothesis by analyzing the per-
formance and retention of junior officers with STEM degrees compared to those of junior officers with non-
STEM degrees. Additionally, this thesis examines the effects of college selectivity, commissioning source, and 
various demographics on performance and retention. While previous research on the effects of STEM degrees 
on junior officer performance and retention has been largely inconclusive, the findings of this thesis show that 
a STEM degree has positive and significant effects on retention and on promotion to O-4 and a negative effect 
on fitness-report performance. Further research can be done to examine which STEM majors are most likely 
to succeed and how lateral transfer opportunities impact STEM officer performance and retention. Full Text
Keywords: STEM degree officers, retention and performance of junior Navy officers
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SURVIVAL ANALYSIS OF THE MODERNIZED RETIREMENT 
SYSTEM FOR THE UNITED STATES MARINE CORPS 
Gregory Moynihan–Captain, United States Marine Corps
Master of Science in Management
Advisor: Jesse Cunha, Graduate School of Business and Public Policy
Co-Advisor: Amilcar Menichini, Graduate School of Business and Public Policy
This thesis analyzes the modernized retirement system introduced in the National Defense Authorization Act 
for fiscal year 2016. Specifically, this thesis determines whether the modernized retirement system is likely to 
affect manpower levels. A survey was conducted within the active component of the U.S. Marine Corps to 
compare expected lengths of service between the current retirement system and the modernized retirement 
system. The analysis utilizes Kaplan-Meier survival analysis for expected lengths of service and probit regres-
sion models to evaluate various retirement choices under the modernized retirement system. The results of 
the analysis indicate the U.S. Marine Corps will experience a change in expected lengths of service for of-
ficers and enlisted marines under the modernized retirement system. On average, enlisted marines exhibit 
an approximate two percentage-point difference in length of service while officers exhibit an approximate 
15 percentage-point difference across the two retirement systems. As the U.S. Marine Corps implements the 
modernized retirement system in 2018, retention and recruiting policies will need to adjust to retain and re-
cruit the necessary individuals to serve in the U.S. Marine Corps. Full Text
Keywords: manpower, retirement, retention, survival analysis, modernized retirement system, blended retire-
ment system
STUDY OF FEMALE JUNIOR OFFICER RETENTION 
AND PROMOTION IN THE U.S. NAVY 
David Mundell–Lieutenant, United States Navy
Master of Science in Management
Advisor: Simona Tick, Graduate School of Business and Public Policy
Co-Advisor: Stephen Mehay, Graduate School of Business and Public Policy
Co-Advisor: Mark Eitelberg, Graduate School of Business and Public Policy
The Military Leadership Diversity Commission of 2011 and top Navy leaders have stressed the importance of 
achieving gender integration in the military, making it one of the Navy’s top priorities. This study examines 
the promotion and retention rates of Navy officers, focusing on women of various racial/ethnic backgrounds. 
The study uses quantitative multivariate analysis to identify demographic and professional factors, such as 
gender, race/ethnicity, educational level, commissioning source, and Navy designator (military occupational 
specialty) to explain differences in outcomes of retention, promotion, and lateral transfers other communities. 
Using data on over 16,000 Navy officers commissioned from 1999 to 2003, the results from regression analy-
ses show women are less likely than men to stay in the Navy, but there are no differences in promotion rates to 
O-4 and lateral transfers to other communities. Also, officers who obtain graduate-level education or transfer 
laterally to other communities by 10 years of service have higher rates of retention and promotion. Thus, one 
approach toward retaining more women in the Navy is to expand their opportunities for graduate-level educa-
tion and lateral transfer. Further research is needed to study the influence of these factors, particularly lateral 
transfers, on the stay–leave decisions of women. Full Text
Keywords: Navy, officer, female, women, promotion, retention, lateral transfer
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CANINE SUPPLY FOR PHYSICAL SECURITY: AN ANALYSIS OF THE ROYAL 
AUSTRALIAN AIR FORCE MILITARY WORKING DOG PROGRAM 
The following thesis was recognized as outstanding by its department
Mark Powell–Flight Lieutenant, Royal Australian Air Force
Master of Science in Management
Advisor: Jesse Cunha, Graduate School of Business and Public Policy
Co-Advisor: Chad Seagren, Graduate School of Business and Public Policy
Co-Advisor: Bill Hatch, Graduate School of Business and Public Policy
The Royal Australian Air Force (RAAF) is undergoing its largest peacetime acquisition of air assets, with 
increased demand on its physical security elements. Its military working dog (MWD) workforce is required to 
meet an inventory of 204 by end of year 2023 as a means to provide effective security for RAAF assets. This 
thesis explores two areas of research: first, an econometric analysis of MWD gender, breed, and source against 
select dependent performance variables and second, a fixed inventory Markov model developed to determine 
how many MWDs need to be recruited between 2016 and 2023 to meet the increased quota. My results find 
that male and vendor-purchased MWDs outperform female and RAAF-bred MWDs, with varying results 
between German Shepherds and Belgian Malinois. The Markov model transition probabilities validate as 
sufficiently stationary and determine that 282 canines need to be recruited over the prescribed time period to 
meet the 204 required by end of year 2023. Full Text
Keywords: military working dog, Royal Australian Air Force, RAAF, physical security, regression, fixed ef-
fects, Markov model, German Shepherd, Belgian Malinois
NAVAL RESERVE MEDICINE: RECRUITMENT DIFFICULTIES IN THE MEDICAL CORPS 
Christopher Santos–Lieutenant, United States Navy
Master of Science in Management
Advisor: Chad Seagren, Graduate School of Business and Public Policy
Co-Advisor: William Hatch, Graduate School of Business and Public Policy
This thesis analyzes the effect of Naval Reserve Medicine (NRM) policies and procedures on the recruitment 
of civilian physicians as direct commissioned officers (DCOs) and their affiliation as career transitioning of-
ficers (CTOs) in the Reserve Component (RC) of the Medical Corps (MC). NRM has a difficult time filling 
and maintaining MC officers in the RC, and the factors that cause such difficulty have never been studied. 
Organizational policies and procedures are analyzed to pinpoint congruency of the organization’s strategy in 
recruiting sufficient MC officers in the constantly changing role and environment of the RC. A costs analysis 
is implemented to determine the role of pay and incentive in attracting physicians to sign up or affiliate in 
the reserves. It is also used to identify the competitiveness of military pay for physicians compared to civilian 
counterparts. A DCO earns more joining the military service than do newly graduated physicians who elect 
to work in the civilian sector; therefore, the strategy should focus on recruiting DCOs. On the other hand, 
negative effects on the civilian and military pay gap are seen during the activation of MC officers in the RC 
greater than a year for a total of three years and during deployment, which causes a negative appeal for civilian 
physicians to join the reserves. The outcome of the organizational model suggests that there is a need to re-
align organizational strategy and culture to enhance recruitment success at all levels. Full Text
Keywords: manpower recruitment and affiliation, organizational model and theory, cost analysis, scenario 
based cost comparison, forecast model
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AN ANALYSIS OF DEPARTURE BEHAVIORS OF HIGH-QUALITY 
CAREER DESIGNATED FIRST-TERM MARINE OFFICERS 
Jonathan Scarfe–Captain, United States Marine Corps
Master of Science in Management
Advisor: Ryan Sullivan, Defense Resources Management Institute
Co-Advisor: Chad Seagren, Graduate School of Business and Public Policy
The United States Marine Corps promotes within a closed system; the quality we retain today is the pool 
of available leaders for the future. The establishment of the competitive career designation process in 2010 
provides an ideal opportunity to research the quality of officers we are retaining and losing. This research 
examines factors significant to the departure of high-quality junior Marine officers and compares measures of 
performance of the officers who continue service. The top five percent of graduates from The Basic School 
(TBS) receive meritorious designation while the remainder of the population competes at the Officer Reten-
tion Board (ORB) near the end of their first term. We show that TBS performance directly relates to officer 
performance over his or her initial obligation and subsequent selection by the ORB. Utilizing a probit model 
and a data set of 3,917 Marine officers, we provide statistical evidence that the source of career designation is 
not significant to an officer’s decision to exit the Marine Corps. However, very high quality officers who are on 
the margin of meritorious designation have the highest probability of exiting service when compared to their 
peers. We recommend expanding the meritorious designation program to the top 10 percent of TBS graduates 
to assist in capturing high-quality junior officers. Full Text
Keywords: USMC, Marine Corps, Officer Retention Board, Meritorious Designation Program, The Basic 
School, retention, officer quality, career designation, GCT
FOREIGN SECURITY FORCE ADVISOR TRAINING, DOCTRINE, 
AND MANNING FOR 2015 AND BEYOND 
Gunnar Spafford–Major, United States Marine Corps
Master of Science in Management
Advisor: William Hatch, Graduate School of Business and Public Policy
Co-Advisor: Ian Rice, Department of Defense Analysis
Second Reader: Chad Seagren, Graduate School of Business and Public Policy
This research was conducted in coordination with the Marine Corps Security Cooperation Group (MCSCG) 
and recommends promulgating the survey found in Appendix F to foreign security force advisor team mem-
bers during post-deployment at MCSCG. The data from the survey will provide feedback to the Basic Advi-
sory Course (BAC) to better support the continued improvement in training and certification of teams prior 
to deployment. Additionally, the research found that the total compensation for one training instructor group 
for one BAC was $118,000 or approximately $1,180,000 to support 10 BAC classes per year. The research 
examined national policy and related studies to develop a common thread of engagement through advising 
in support of building improved partner capacity. A national-level directive review established a relationship 
to examine training, doctrine, and manning. Advising and preparing teams for security-cooperation deploy-
ments is a complicated process that affects how today’s MCSCG is assembled and prepared. The Marine Corps 
needs to continue incorporating the advising team’s lessons learned to improve future counterinsurgency 
operations. Full Text
Keywords: military advisor, transition team, Afghanistan, Iraq, Marine Corps Security Cooperation Group, 
foreign security force advisor
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AN EXAMINATION OF MARINE CORPS ENERGY INITIATIVES 
AND THE SUPPORTING MANPOWER FORCE STRUCTURE 
Jessica Wall–Captain, United States Marine Corps
Master of Science in Management
Advisor: Bill Hatch, Graduate School of Business and Public Policy
Co-Advisor: Chad Seagren, Graduate School of Business and Public Policy
This research is in response to a request from the United States Marine Corps Expeditionary Energy Office. 
The Marine Corps has identified its reliance on energy resources as a real threat to military security and a drag 
on the logistics tail of expeditionary operations. This research recommends that the Marine Corps prioritize 
development of the existing Unit Energy Manager Program to address operational energy capability require-
ments. Long-term solutions require updating existing formal training and education standards and assigning 
a new, free military occupational specialty on the Marine Corps tables of organization. The Expeditionary 
Energy Office and the Marine Corps Installations Command have stood up to centrally manage policy and 
directives for Marine Corps energy management; however, the organization has not institutionalized mission 
essential tasks nor developed personnel training in order to field operational energy managers to the fleet. This 
research identifies the federal and military policies and guidance in place to manage operational and installa-
tion energy issues as well as the manpower billets in place to support centralized management. The research 
further examines the existing force structure that supports training of energy management professionals 
within the Marine Corps. Full Text
Keywords: United States Marine Corps (USMC), Expeditionary Energy Office (E2O), operational energy, 
military occupational specialty (MOS), manpower, billet classification, tables of organization (T/O), manage-
ment, ethos, roles and responsibilities, training and readiness, education, behavior, total force structure pro-
cess, installations and logistics, Unit Energy Manager (UEM), mission essential task
ASSOCIATION BETWEEN FISH OIL CONSUMPTION AND THE INCIDENCE OF 
MENTAL HEALTH ISSUES AMONG ACTIVE DUTY MILITARY PERSONNEL 
Jesse-LaRou Walsh–Lieutenant Commander, United States Navy
Master of Science in Management
Advisor: Yu-Chu Shen, Graduate School of Business and Public Policy
Co-Advisor: Latika Hartmann, Graduate School of Business and Public Policy
There is increasing attention from the military to understand the potential benefit of enhancing service mem-
bers’ meals with omega-3 nutrients to improve their overall mental health. This research warrants attention 
due to the increase in the number of military members returning from wars with mental health issues, such 
as PTSD and depression, and an increasing number of military members who are medically discharged for 
these mental health issues. Using the 2011 DOD Health Related Behaviors Survey of Active Duty Military 
Personnel, we analyze the association between fish oil consumption and mental health outcomes. This analysis 
focuses on three outcomes that capture a service member’s state of mental health—depression, post-traumatic 
stress (PTS), and suicidal ideations—and whether service members sought mental health therapy within the 
past 12 months. We estimated logistic regression models wherein the key independent variables were various 
levels of fish oil use—none (reference group), light, moderate, and daily use. For each outcome, we estimated 
five models that include control variables in the following categories: demographics, combat exposure, lifestyle 
(activities), nutrition, and lifestyle-stress. In addition, we estimated a model on the Navy-only population to ex-
amine whether Navy personnel exhibit different patterns than the DOD as a whole. We also explore whether 
there are gender differences in the association between fish oil usage and mental health outcomes. The survey 
did not show higher fish oil consumption to be associated with lower incidences of depression, post-traumatic 
stress, or suicidal ideations among all the services. Navy-only analysis has similar findings except that one of 
the models indicated that light fish oil use lowered the likelihood of Navy personnel experiencing high PTS 
in the past 30 days. Our recommendations are to analyze the survey data across all years it has been given to 
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see whether there are trends, to encourage the military to place more emphasis on lifestyle choices pertaining 
to health and nutrition, and to urge the military to help service members with stress and anxiety. Full Text
Keywords: mental health, fish oil, omega-3, PTSD, depression, suicide ideation, military
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RELATING TROPICAL CYCLONE TRACK FORECAST ERROR DISTRIBUTIONS 
WITH MEASUREMENTS OF FORECAST UNCERTAINTY 
Nicholas Chisler–Captain, United States Air Force
Master of Science in Meteorology
Advisor: Wendell Nuss, Department of Meteorology
Second Reader: Patrick Harr, Department of Meteorology
Tropical cyclone (TC) track forecasts will always contain uncertainty. This thesis relates ranges (bins) of uncer-
tainty measurements with historical TC track forecast errors, to provide statistically distinct error distributions 
for use with the Monte Carlo (MC) method. T-test and Kolmogorov-Smirnov tests were used to confirm dis-
tinctness among error distributions associated with the bins of either the European Center for Medium-Range 
Weather Forecasts (ECMWF) ensemble spread or the TVCN Goerss predicted consensus error (GPCE). The 
statistical tests indicate that distinct error distributions—consisting of an official TC forecast error, ECMWF 
ensemble mean (EMN) error, or TVCN error—exist when using four bins of uncertainty, of either uncer-
tainty measurement. Furthermore, error distributions of ECMWF’s EMN error are distinct with five bins of 
the ECMWF ensemble spread. Along- and cross-track official errors could not be directly related to either 
measurement of uncertainty at even three bins. These results suggest that the National Hurricane Center tests 
and evaluates the use of four bins of uncertainty for operational use with the MC method to further improve 
its wind speed probability products and overall TC track forecasts. TC forecasters should also exploit the more 
impressive relationship established using the five-bins ECMWF ensemble spread with the ECMWF’s EMN 
error. Full Text
Keywords: tropical cyclone forecast, track error, uncertainty, Monte Carlo, ECMWF, TVCN, GPCE, en-
semble spread, wind speed probability





MASTER OF SCIENCE  
IN
NETWORK OPERATIONS AND TECHNOLOGY
DEVELOPMENT OF A BIG DATA APPLICATION ARCHITECTURE FOR 
NAVY MANPOWER, PERSONNEL, TRAINING, AND EDUCATION 
Khristian Caindoy–Lieutenant, United States Navy
Armin Moazzami–Lieutenant, United States Navy
Anthony M. Santos–Lieutenant, United States Navy
Master of Science in Network Operations and Technology
Advisor: Magdi Kamel, Department of Information Sciences
Second Reader: Albert Barreto, Department of Information Sciences
Navy Manpower, Personnel, Training, and Education (MPTE) decision-makers require improved access to 
the information obtained from the vast amounts of data contained in a number of disparate databases/data 
stores to make informed decisions and understand second- and third-order effects of those decisions. Toward 
this end, the research effort of this thesis was two-fold. First, this thesis examined and proposed an end-to-
end application architecture for performing analytics for the Navy. Second, it developed a decision-tree model 
to predict retention of post-command aviators, using the Cross-Industry Standard Process for Data Mining 
(CRISP-DM), in support of one of the Navy’s MPTE concerns: retention in the post-command aviator com-
munity. This research concluded that with the exponential collection and growth of diverse data, there is 
a need for a combination of big data and traditional data warehousing architectures to support analytics at 
MPTE. The data-mining effort developed a preliminary predictive model for post-command aviation reten-
tion and concluded that the number of NOBCs, particularly non-aviation NOBCs, was the most important 
indicator for predicting retention. Additional data sources, particularly those that contain fitness reports/
evaluations, need to be included in order to improve the accuracy of the model. Full Text
Keywords: big data, application architecture, enterprise architecture, OPNAV N1, manpower, personnel, 
training, education, predictive modeling, CRISP-DM, aviation community retention
INSIDER THREAT OPERATIONS: IS COLLABORATION A KEY FACTOR? 
Richard Mascolo–Lieutenant Commander, United States Navy
Master of Science in Network Operations and Technology
Advisor: Shelley Gallup, Department of Information Sciences
Second Reader: Thomas Anderson, US Army TRADOC Analysis Center
Insider threats (InTh) are often unknown, inconspicuous, and hard to detect. To manage this problem effec-
tively, big data must be shared, processed, and developed into threat indicators across multiple organizations 
and then managed by InTh hub operations. Barriers to data sharing and processing limit threat discovery, 
processing, and management required for highly effective collaboration. By determining enablers and barriers 
to data sharing and processing within InTh organizations and their contributory effects to InTh efficiency, 
a prototype solution can be designed to improve collaboration. Enabling collaboration internally and across 
organizations will affect the efficiency of data sharing and processing within InTh hub operations.
Keywords: insider threat, collaboration, ABI, VRDM, risk factor number
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FIGHTING THE NETWORK: MANET MANAGEMENT 
IN SUPPORT OF LITTORAL OPERATIONS 
The following thesis was recognized as outstanding by its department
Matthew Maupin–Lieutenant, United States Navy
Master of Science in Network Operations and Technology
Advisor: Alex Bordetsky, Department of Information Sciences
Second Reader: Wayne Porter, Global Public Policy Academic Group
Advances in computer processing and communications capabilities have contributed to the recent explosion of 
mesh network technologies. The operational benefits of these technologies are of particular interest for those 
operating in the littorals. The dynamic complexities of the littorals force tactical decision-makers to adapt to 
a constantly changing battlespace in a constrained temporal and spatial environment. Ongoing research into 
the integration of unmanned systems and sensors as mobile ad-hoc network (MANET) nodes highlights the 
significant potential to improve situational awareness and force efficiency in the littoral environment. How-
ever, difficulties associated with tactical network operations and management make the littorals particularly 
challenging. There remains a need for a unified approach to managing these networks in a coherent and ef-
fective manner. The complexity of the littorals emphasizes the inherent interconnectedness of MANET man-
agement and command and control (C2). As a result, new and innovative approaches to C2 are also required. 
This thesis explores the value of modern network management systems as they contribute to the richness of 
the human-network interface as well as the integration of network management and maneuver at the tactical 
level. The result is a proposal for a novel framework for littoral MANET management and C2 as a corollary 
of cyber-physical maneuver. Full Text
Keywords: mesh networking, MANET, command and control, littoral operations
MIGRATING TO THE CLOUD: PREPARING THE USMC CDET FOR MCEITS 
The following thesis was recognized as outstanding by its department
Matthew McLauchlin–Lieutenant Commander, United States Navy
Master of Science in Network Operations and Technology
Advisor: Glenn Cook, Department of Information Sciences
Second Reader: Richard Bergin, Department of Information Sciences
This research examines the Marine Corps’ implementation of its private cloud-computing environment into 
its enterprise architecture. Specifically, this analysis reviews the challenges presented in migrating the USMC 
College of Distance Education and Training (CDET)’s entire portfolio of IT applications to the Marine Corps 
Enterprise Information Services (MCEITS) cloud data center. This study explores the necessary modifica-
tions to CDET’s applications and business processes to make the migration a success and how the modifica-
tions may help CDET realize the intrinsic benefits of cloud computing. The analysis begins by establishing 
an understanding of the MCEITS’s hosting environment and CDET’s system requirements. Next, a review of 
cloud migration models and lessons learned from a commercial migration case provide context for examining 
the migration of CDET’s applications. After providing an understanding of CDET’s current as-is processes, 
the research focus is on applying the migration guidance to develop and propose to-be processes for post-
migration operations. This research concludes that CDET will benefit from the migration as MCEITS will 
become responsible for the maintenance and upkeep of the network operating systems, database management 
systems, and infrastructure, and for competing data backups. This frees CDET personnel to concentrate on 
the development of CDET’s applications. Also, the migration will result in a more streamlined change and 
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procurement processes for acquiring computing resources. However, CDET will need to create new processes 
to facilitate coordination between the organizations. Full Text
Keywords: USMC, College of Distance Education and Training, MCEITS, CDET, cloud computing, public 
cloud, hybrid cloud, private cloud, infrastructure as a service, platform as a service, software as a service, cloud 
migration
BATTLEFIELD MEDICAL NETWORK: BIOSENSORS IN A TACTICAL ENVIRONMENT 
The following thesis was recognized as outstanding by its department
Ralph Montgomery–Lieutenant, United States Navy
Yekaterina Anderson–Lieutenant, United States Navy
Master of Science in Network Operations and Technology
Advisor: Alex Bordetsky, Department of Information Sciences
Second Reader: Richard Bergin, Department of Information Sciences
Lack of tactical health information is an issue that military leaders and healthcare providers face at all organi-
zational levels today. Incomplete or missing treatment information undermines the provision of downrange 
care at higher echelons. Furthermore, absence of timely, aggregated, and actionable information on combat-
related morbidities can affect strategic capacity planning for health resources within the Department of De-
fense as well as the Department of Veterans Affairs. Using biomedical sensors can mitigate these issues by 
monitoring health and environmental metrics of personnel operating in tactical settings. This thesis proposes 
a system-of-sensors concept that addresses both tactical medical treatment and decision-making needs as well 
as informed strategic planning for health. A literature review on frameworks for networking, information 
systems, and key health metrics provided guidance for the proposed system. Bench and field experimentation 
with available sensors served as a proof of concept and was used to evaluate sensors for viable use in a mari-
time environment. Based on this research, the authors were able to determine that the tested devices were not 
efficacious for a tactical environment as configured. However, the authors submit that if the sensors were re-
configured to synchronize with a mobile smart device that communicates via a mobile ad-hoc network, these 
sensors could meet the needs of tactical personnel during maritime interdiction operations. This is contingent 
on having an application suite that is capable of collecting data from multiple biomedical sensors regardless of 
sensor vendor. Full Text
Keywords: biomedical sensors, traumatic brain injury, VBSS, MIO, remote health monitoring, Zephyr, Bio-
Harness3, Triax, SIM-G, SIM-P, OBHIT
UNMANNED TACTICAL AUTONOMOUS CONTROL AND COLLABORATION 
(UTACC) UNMANNED AERIAL VEHICLE ANALYSIS OF ALTERNATIVES 
Brian Roth–Lieutenant Commander, United States Navy
Jade Buckler–Lieutenant Commander, United States Navy
Master of Science in Network Operations and Technology
Advisor: Dan Boger, Department of Information Sciences
Co-Advisor: Scot Miller, Department of Information Sciences
The further development of unmanned tactical autonomous control and collaboration (UTACC) requires 
a thorough analysis of potential unmanned aerial vehicles (UAVs) capable of supporting the program. This 
thesis developed a comprehensive database with which to conduct an analytical evaluation of UAVs to include 
physical specifications, performance specifications, and sensor capabilities. This research determined that an 
aircraft satisfying established performance characteristics, capable of vertical takeoff and landing, and with 
a small size and modular payload capability met the requirements needed to further UTACC development. 
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This thesis developed a list of potential aircraft that satisfy the characteristics evaluated and are suitable for 
research, development, test and evaluation, or operational applications. Full Text
Keywords: collaborative autonomy, autonomy, collaboration, human systems interaction, human robotic inter-
action, unmanned tactical autonomous control and collaboration, UTACC, unmanned aerial vehicles, UAV, 
unmanned aerial systems, UAS, unmanned systems, UMS, UXS
FIELD-DEPLOYABLE VIDEO CLOUD SOLUTION 
The following thesis was recognized as outstanding by its department
Jonathan Stephens–Lieutenant Commander, United States Navy
Robert Adams–Lieutenant, United States Navy
Master of Science in Network Operations and Technology
Advisor: Gurminder Singh, Department of Computer Science
Second Reader: Brian Steckler, Department of Information Sciences
Digital video has become a ubiquitous communications tool. In recent years, great advances have been made 
in the capture and display of ultra-high definition (UHD) video. Delivering UHD video over networks, how-
ever, requires a high-throughput connection that is not always present, especially in wireless networks. The 
U.S. Navy has established a need for video services that can distribute high-quality video from within the fleet 
to anywhere in the world at a moment’s notice. This requires a high-throughput satellite communications sys-
tem that links ship-based assets with each other as well as with land-based assets. This thesis evaluates a satel-
lite communications solution that can be used to deliver UHD video to customers during at-sea periods for a 
wide variety of use cases and applications. A mobile video content management server was evaluated and then 
coupled with a high-throughput satellite communications solution to meet public affairs’ digital video content 
demands. Our evaluation of the O3b Network’s transportable tracking fly-away antenna system reveals that it 
can adequately handle the network demand of UHD video content transmission. Full Text
Keywords: digital video engineering, compression, video collaboration, video editing, ultra-high definition 
video, HD video, 4k, MEO Satellite, O3b Networks Satellite, TFAAS
EXPEDITIONARY OBLONG MEZZANINE 
Jerry Woods–Lieutenant Commander, United States Navy
Master of Science in Network Operations and Technology
Advisor: Dan Boger, Department of Information Sciences
Co-Advisor: Scot Miller, Department of Information Sciences
Co-Advisor: Albert Barreto III, Department of Information Sciences
This research explores how advanced collaboration tools might improve current operational environments 
within military and government organizations. Currently, military and government organizations collaborate 
via in-person communications and brief situational awareness using static and time-late information by shar-
ing PowerPoint presentations. Two emerging technologies, the emergency operations center in a box (EOC in 
a box) and Oblong’s Mezzanine, offer innovative methods to create a collaborative assessment environment, 
even in disadvantaged intermittent latency (DIL) environments. EOC in a box offers rapid communications 
and networking infrastructure, and can be setup within hours of initial need. Oblong’s Mezzanine offers an 
advanced collaboration environment as seen in the movies Minority Report and Iron Man 3, whereby gestural ac-
commodations enable new forms of collaboration with high definition graphics. Development in 2014 showed 
that these two capabilities could be married to create a rapidly deployable expeditionary capability to support 
nuanced and high-end collaboration, command and control, and data investigation. The purpose of this the-
sis is to determine whether Oblong’s Mezzanine coupled with the EOC in a box technology is useful in an 
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emergent situation. This thesis examines Mezzanine-to-Mezzanine and Mezzanine-to-other collaborative ap-
pliances in low bandwidth and austere environments. Full Text
Keywords: collaboration, emergency operations center, expeditionary communications, HA/DR, Mezzanine, 
g-speak, information environment, Oblong Industries
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MASTER OF SCIENCE  
IN
OPERATIONS RESEARCH
OTTER: AN OPTIMIZED TRANSIT TOOL AND EASY REFERENCE 
The following thesis was recognized as outstanding by its department
Warren Blackburn–Lieutenant Commander, United States Navy
Master of Science in Operations Research
Advisor: Emily Craparo, Department of Operations Research
Co-Advisor: Connor McLemore, Operations Analysis Program Office
Second Reader: Dan Nussbaum, Department of Operations Research
Fuel efficiency is a priority for the chief of naval operations (CNO) as stated in the CNO’s Position Report: 2014. 
While a number of fuel-saving measures have been implemented in recent years, the effects of operational 
transit speed on fuel consumption have not been adequately understood as a variable. The commanding of-
ficers of ships use fuel-usage curves to determine the most efficient propulsion-plant speed. Fuel efficiency is 
typically gauged by maintaining a consistent optimal speed. Often there are combinations of speeds that are 
more efficient than a constant speed. The transit fuel planner, developed in the Naval Postgraduate School’s 
operations research department by Brown, Kline, Rosenthal, and Washburn in 2007, calculates speed combi-
nations to achieve fuel savings for a given single ship. This thesis adds additional capacities based on common 
principles. We provide an omnibus tool, the Optimized Transit Tool and Easy Reference (OTTER), with two 
complementary components: Dynamic OTTER and Static OTTER. Dynamic OTTER is a versatile, interac-
tive transit-planning tool for any ship class that accommodates drill scheduling, a critical feature. The second 
tool, Static OTTER, is a generic, optimal solution to individual ship transit-speed combinations, in the form 
of a printable reference sheet that can be used independently. These products are being implemented by United 
States Navy surface ships and will yield significant fuel savings, equating to additional time on station. Full 
Text
Keywords: OTTER, fuel optimization, transit fuel planner, fuel savings, fuel consumption, replenishment at 
sea planner surface fleet, surface action group planner
LINEAR OPTIMIZATION OF FREQUENCY SPECTRUM 
ASSIGNMENTS ACROSS SYSTEMS 
The following thesis was recognized as outstanding by its department
Steven Fischbach–Lieutenant, United States Navy
Master of Science in Operations Research
Advisor: Jeffrey Hyink, Department of Operations Research
Co-Advisor: Connor McLemore, Operations Analysis Program Office
Second Reader: W. Matthew Carlyle, Department of Operations Research
Development and acquisition of naval communication, data, and radar systems for ships are an almost entirely 
modular process. For this reason, virtually all existing systems have separate controllers, antennas, and trans-
mitters. However, future systems could use existing planar antennas that operate across a range of frequencies 
and create a variety of complex waveforms, eliminating the need to develop separate antennas and transmit-
ters. Additionally, frequency use plans are expensive in terms of time and effort to develop and change. The 
Integrated Topside (InTop) joint Navy industry open architecture study published in 2010 described the need 
for an integrated sensor and communication system that is modular, scalable, and capable of performing mul-
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tiple functions. Such a system requires a scheduling and frequency deconfliction tool capable of representing 
the current antenna configuration and matching those capabilities with requests for frequency space and time. 
This thesis describes SPECTRA, an integer linear program that can prioritize and optimize the scheduling of 
available antennas to deconflict time, frequencies, systems, and capabilities. It can be uniquely tailored to any 
platform including naval warships, aircraft, and ground sites. Full Text
Keywords: frequency optimization, multisystem scheduling program, frequency deconfliction, frequency se-
lection tools, frequency allocation, transmission optimization, electromagnetic maneuver warfare, electronic 
protection, assignment model
HETEROGENEOUS DEFENSIVE NAVAL WEAPON ASSIGNMENT 
TO SWARMING THREATS IN REAL-TIME 
The following thesis was recognized as outstanding by its department
Christopher Laird–Lieutenant, United States Navy
Master of Science in Operations Research
Advisor: Connor McLemore, Operations Analysis Program Office
Second Reader: W. Matthew Carlyle, Department of Operations Research
This thesis develops an automated decision aid capable of generating defensive engagement profiles for use 
in naval shipboard defense. It allows the efficient pairing of multiple defensive weapon systems to several 
incoming threats operating in multiple domains by providing the operator with recommended weapon-target 
pairings based on current defensive capabilities and threat profiles. The model consists of a pre-processing 
algorithm and a reward-based, mixed-integer programming model that takes as inputs the available defensive 
weapon system capabilities and incoming target information and outputs a recommended engagement profile. 
Recommended weapon-target pairings are based on the priority of the threat, the time available to engage it, 
and the probability of successfully countering it. Additionally, the model allows for future planning against 
threats that may currently be outside the defensive envelopes of the ship, but based on current heading and 
speed may become available for pairing, thereby allowing the operator to plan future defensive actions. For 
scenarios involving four defensive weapons and 13 targets, this model produces an optimal engagement pro-
file in approximately two seconds on a general-purpose laptop and has the potential to be continuously run to 
provide real-time recommendations to the operator. Full Text
Keywords: weapon-target pairing, optimization, battlespace management, decision aid, integer programming, 
swarming threats, ship defense
APPLICATIONS AND BENEFITS FOR BIG DATA SETS USING 
TREE DISTANCES AND THE T-SNE ALGORITHM 
Suyoung Lee–Captain, Republic of Korea Army
Master of Science in Operations Research
Advisor: Samuel Buttrey, Department of Operations Research
Second Reader: Lyn Whitaker, Department of Operations Research
Modern data sets often consist of unstructured data and mixed data; that is, they include both numerical and 
categorical variables. Often, these data sets include noise, redundancy, missing values, and outliers. Clustering 
is one of the most important and widely-used data analytic methods. However, clustering requires the ability 
to measure distances or dissimilarities, which are not defined in an obvious way for mixed data. Practitio-
ners often use Gower dissimilarity for this task. In this work we use tree distance computed using Buttrey’s 
treeClust package in R, as discussed by Buttrey and Whitaker in 2015, to process mixed data while at the same 
time handling missing values and outliers. Visualization is also an important method for big data. We use 
the t-distributed Stochastic Neighbor Embedded (t-SNE) algorithm for visualization introduced by van der 
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Maaten and Hinton in 2008, which produces visualization for high-dimensional data by assigning individual 
data points in a two- or three-dimensional map. We also use popular visualization techniques grouped under 
the name multidimensional scaling. We compare the results using the tree distance and the t-SNE algorithm 
to results from using Gower dissimilarity and multidimensional scaling. Unlike established dimensionality 
reduction techniques, which generally map from high dimensions directly to two (or three) dimensions, we ex-
plore a new approach in which the dimensionality reduction takes place in several separate steps. Our experi-
ments show that our new techniques can outperform the established techniques in producing visualizations of 
high-dimensional mixed data. Full Text
Keywords: big data sets, tree distance algorithm, treeClust, visualization, t-SNE algorithm, dimensionality 
reduction
A SIMULATION OF ALTERNATIVES FOR WHOLESALE INVENTORY REPLENISHMENT 
Geoffrey Roth–Lieutenant Commander, United States Navy
Master of Science in Operations Research
Advisor: Arnold Buss, MOVES Institute
Second Reader: Javier Salmeron, Department of Operations Research
The Navy Supply Systems Command holds $21 billion of inventory across 430,000 repair part line-items in 
support of ongoing naval operations. Selecting the correct reorder point for each of those line items requires 
a careful balance between tying up precious funding by holding too much inventory that may not be issued 
and not holding enough inventory to meet customer demands in a timely fashion. This thesis compares three 
different methods for selecting the reorder point. The first method is a calculation that offers no attempt at 
optimization but is simple to understand. The second method is provided by a contractor and uses some op-
timization with unknown algorithmic details. The last method is a mixed-integer, linear optimization model. 
Comparative inventory simulation, a discrete event simulation model, is designed to find fill rates achieved 
for each national item identification number under the different reorder methods. We find that average fill 
rates are higher in 22 out of 24 cases, and average backorder lengths are up to 50 percent shorter using the last 
method. Full Text
Keywords: inventory; simulation; event graphs; reorder point; fill-rate; backorder; discrete event simulation; 
wholesale inventory optimization model
DISRUPTING COCAINE TRAFFICKING NETWORKS: INTERDICTING 
A COMBINED SOCIAL-FUNCTIONAL NETWORK MODEL 
Christopher Patrick Santos–Commander, United States Navy
Master of Science in Operations Research
Advisor: W. Matthew Carlyle, Department of Operations Research
Co-Advisor: P. Lee Ewing, Department of Operations Research
Second Reader: Michael Atkinson, Department of Operations Research
The U.S. military has supported U.S. law enforcement in counter drug-trafficking efforts since the 1980s; the 
interagency counterdrug approach developed during that period—and still used today—focuses primarily on 
interdiction of cocaine conveyances in transit from South America to Central America. Increasing violence in 
the countries through which the cocaine transits is evidence that this approach is not working. Furthermore, 
the U.S. rebalance toward Asia and a worsening shortfall of interdiction assets signal a new strategic and op-
erational environment that requires a counter threat network (CTN) approach. Instead of simply attacking a 
functional trafficking network, as does an interdiction-focused strategy, we combine traditional operations-
research (OR) maximum flow and attacker-defender problems with social network analysis to directly interdict 
the traffickers’ social-management network (and the resources it provides) in order to obtain indirect—yet po-
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tentially more effective—disruptions of the functional network. The Drug Trafficking Organization Social-
Functional Network Interdiction (DTOSFNI) model described herein can be used to provide insight in order 
to combat the numerous trafficking organizations in a coherent manner—rather than relying on independent, 
often isolated, investigations—and inform development of the organized crime drug enforcement task force 
(OCDETF)’s consolidated priority organization target (CPOT) list and its associated investigations. Full Text
Keywords: cocaine trafficking, counterdrug, counternarcotics, social network analysis, attacker-defender, 
functional network, social network, social-functional network, network interdiction, drug trafficking organi-
zation, transnational organized crime
75
MASTER OF SCIENCE  
IN  
PHYSICAL OCEANOGRAPHY
THE EFFECTS OF DOUBLE DIFFUSION AND BACKGROUND 
TURBULENCE ON THE PERSISTENCE OF SUBMARINE WAKES 
Troy Benbow–Lieutenant, United States Navy
Master of Science in Physical Oceanography
Advisor: Timour Radko, Department of Oceanography
Second Reader: John Joseph, Department of Oceanography
A numerical study has been performed to investigate the feasibility of hydro-dynamically based detection of 
propagating submersibles. Of particular concern is the possibility of utilizing microstructure measurements 
as a means of wake identification. The simulations are based on the Massachusetts Institute of Technology 
(MIT)’s general circulation model (gcm), which has been modified for wake analysis. The dissipation of a 
turbulent wake produced by a sphere uniformly propagating in a doubly stratified environment is examined 
for three scenarios: (i) a quiescent regime, (ii) a double-diffusive regime, and (iii) a flow with pre-existing 
turbulence. The analysis of the numerical models was based on two quantities, the dissipation of turbulent 
kinetic energy (ε), and the dissipation of thermal variance (χ). This analysis indicates that wake signatures gen-
erated by a one-meter wide object are detectable for 0.4 and 1.2 hours, depending on regime, and the detection 
interval is not strongly sensitive to the density ratio. Double-diffusive convection plays a significant role in 
the duration of submarine wakes. The extrapolation of the simulations to objects of ~10m propagating with 
speeds ~10m/s suggests that microstructure-based detection is feasible for at least two hours after the pas-
sage of a submersible and significantly longer outside the double-diffusive regime. These results indicate that 
microstructure-based observations of stratified wakes offer a viable method for the non-acoustic detection of 
submerged objects. Full Text
Keywords: fluid dynamics, submarine, wakes, turbulence
STATISTICAL ANALYSIS OF ACOUSTIC SIGNAL PROPAGATING 
THROUGH THE SOUTH CHINA SEA BASIN 
Meihuei Chen–Lieutenant, Taiwan Navy
Master of Science in Physical Oceanography
Advisor: Ching-Sang Chiu, Department of Oceanography
Co-Advisor: Christopher Miller, Department of Oceanography
During the Windy Islands Soliton Experiment, two deep water moorings were deployed 167 km apart in the 
northeastern South China Sea (SCS) basin to study the effects of nonlinear internal waves on a 400-Hz acous-
tic signal propagation. The acoustic arrival structure for this path shows five significant arrivals, exhibiting 
multi-scale variability in travel time and intensity. Time series of moored temperature data, travel time of the 
first and a late arrival, as well as measured sound intensity were constructed. By analyzing the power spectral 
density of those time series, six internal tidal constituents were identified, with strong diurnal and semidiur-
nal energy. The variances in the temperature and travel time were dominated by the internal tides while the 
largest variance in signal intensity was in the high-frequency internal-wave band. Coherence analysis of the 
temperature and travel times indicated that the travel time variance in the tidal band was more related to the 
temperature fluctuation west of the SCS basin. The observed standard deviations of signal intensity level were 
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plotted against the number of independent arrivals, showing that the relation converges to a modified statisti-
cal theory of phase-random multipaths. Full Text
Keywords: nonlinear internal waves, acoustics, South China Sea, statistics, sound propagation variability
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ANALYSIS OF FOREIGN MILITARY SALES (FMS) IN 
U.S. ARMY ACQUISITION PROGRAMS 
Martina Cote–Civilian, United States Army
Thomas LaFontaine–Civilian, United States Army
Michael McGarvey–Civilian, United States Army
Master of Science in Program Management
Advisor: Robert Eger, Graduate School of Business and Public Policy
Co-Advisor: Brad Naegle, Graduate School of Business and Public Policy
This project is a review of historical foreign military sales (FMS) within U.S. Army acquisition programs. The 
data analysis is used to produce background data, which is then compared to active acquisition programs, 
acquisition statutes, processes, and pressures placed upon the acquisition community to bring in a program 
under budget and ahead of schedule. A comparative analysis of the two Army acquisition programs is con-
ducted in an effort to verify whether statutes, processes, or personalities are involved in the lower numbers 
of FMS in wartime and more robust FMS after the war. The analysis removes the higher wartime U.S. Army 
acquisition budgets as a comparative factor using the projected totals of the program objective memorandum 
before war. Full Text
Keywords: foreign military sales, Army acquisition programs
HUNTING THE GHOST GUN: AN ANALYSIS OF THE U.S. ARMY INFANTRY RIFLE 
J. Adam Wesolowski–Civilian, NH-03, Department of the Army
Master of Science in Program Management
Advisor: Brad Naegle, Graduate School of Business and Public Policy
Co-Advisor: John Dillard, Graduate School of Business and Public Policy
Like many other nations, the United States was born of war. The freedom sought by our founding fathers 
was not free; it was paid in patriot blood during the American Revolution. No matter the reason—the pres-
ervation of democracy, liberation of the oppressed, or revolution—the United States has been no stranger to 
the battlefield. Through deserts, jungles, and grassy plains, in brick buildings, straw huts, and log cabins, by 
mountains, ditches, and the oceans, the infantry soldier has relied on one key tool to accomplish the mission: 
his weapon. Indeed, among the many characteristics of war, the infantry rifle has remained a critical battle 
component throughout time. The purpose of this study is to provide an analysis of the U.S. military’s usage of 
various small arms and their associated cartridges from WWII to current day. The primary objective centers 
on an analysis of the driving factors and decisions used in military cartridge selection and development. The 
expected product will be a reference document to aid in the decision-making process for future small arms 
cartridge/weapon selection and development. Full Text
Keywords: small arms, infantry, weapons
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GEOSTATIONARY COLLOCATION: CASE STUDIES FOR OPTIMAL MANEUVERS 
Rafael Duque–Major, Brazilian Air Force
Master of Science in Space Systems Operations
Advisor: Charles Racoosin, Space Systems Academic Group
Co-Advisor: Daniel Bursch, Space Systems Academic Group
Satellite collocation is not a new topic in the space community. The geostationary belt is considered a natural 
resource, and as time goes by, the physical spaces for geostationary satellites will run out. The Brazilian Air 
Force plans to collocate its satellite with another two satellites, and this thesis seeks the most efficient method 
in terms of fuel optimization and operational aspects. A Systems Tool Kit (STK) software simulation was de-
veloped that included various longitude collocation schemes for the Brazilian scenario. The STK simulations 
showed that a relatively low eccentricity can be achieved with a sun-pointing perigee strategy but that fuel 
utilization was fairly the same in all of the scenarios. The key takeaway is the operational aspect that relates to 
how often a maneuver is performed regarding thruster utilization, failure risk minimization, and operations 
workload. To make a solid decision on which strategy to take, other factors must be taken into account and 
will be commented on in this work. Full Text
Keywords: geo-collocation, collocation, geostationary satellites, station-keeping, collocation simulation, As-
trogator, STK
POWER SAVINGS THROUGH ONBOARD ORBIT PROPAGATION 
FOR SMALL SATELLITES LIKE NPSAT1 
David Hartmann–Lieutenant, United States Navy
Master of Science in Space Systems Operations
Advisor: Daniel Sakoda, Space Systems Academic Group
Co-Advisor: James Horning, Space Systems Academic Group
The thesis investigates the feasibility of duty cycling the GPS receiver aboard small satellites like NPSAT1 in 
order to repurpose power savings in ways that would better serve the satellite’s mission. Orbital propagation 
software that runs on onboard computer hardware produces accurate ephemeris data over short periods with-
out continued GPS input. Longer periods relying on propagator ephemeris translate to greater power savings 
but also increasing positional error. In order to better define the trade space between time and error of com-
mon propagators, Systems Tool Kit software was used to test the accuracy of the Two-Body and Simplified 
General Perturbations-4 propagators over time against positions measured by the Joint Space Operations 
Center. The Two-Body propagators’ error response varies as a function of altitude and inclination, with the 
worst case requiring GPS updates up to twice an orbit. The Simplified General Perturbations-4 propagators’ 
error depends strongly on the accuracy of the B* drag term but is still sufficiently accurate to operate a day or 
more without a GPS update. Savings in the GPS power budget were found to exceed 96 percent and 99 percent 
for Two-Body and Simplified General Perturbations-4 propagators, respectively, and should be considered for 
use in future satellites. Full Text
Keywords: NPSAT1, satellite, orbit propagation





DEVELOPING AND APPLYING SYNTHESIS MODELS OF EMERGING SPACE SYSTEMS 
Michael Ordonez–Lieutenant, United States Navy
Master of Science in Space Systems Operations
Advisor: Charles Racoosin, Space Systems Academic Group
Co-Advisor: Thomas Pugsley, Computer & Information Programs Office
Second Reader: Eugene Paulo, Department of Systems Engineering
The Department of Defense (DOD)’s large satellites provide robust capabilities, but they are ill designed to 
combat emerging threats and concerns like anti-satellite weapons and a shrinking defense budget. Small satel-
lites are a potential solution to this challenge, but the technology is too nascent for the DOD to deploy. This 
thesis addressed the DOD’s need for further research on small satellites by providing a set of decision support 
tools that enables the exploration of small-satellite physical trade-offs early in the conceptual design phase of 
the DOD’s space acquisition process. Early phases of the systems engineering process were used to identify 
the DOD’s small satellite requirements as well as key input factors and output responses that drove meta-mod-
el development through the use of model-based systems engineering. Microsoft Excel and JMP software were 
employed to build synthesis models used in the decision support tools developed. The decision support tools 
analyzed the relationship between small satellite design inputs and outputs to provide trade space insights that 
can assist DOD space acquisition professionals in making better decisions in the conceptual design phase. 
More informed decision-making in the space acquisition process might preserve valuable DOD resources that 
may have otherwise been wasted. Full Text
Keywords: space systems, synthesis models, model-based systems engineering, small satellite, design, acquisi-
tions, MILSATCOM, ISR, feasibility analysis, trade space analysis
PROTOTYPE DESIGN AND MISSION ANALYSIS FOR A SMALL SATELLITE 
EXPLOITING ENVIRONMENTAL DISTURBANCES FOR ATTITUDE STABILIZATION 
Halis Polat–First Lieutenant, Turkish Air Force
Master of Science in Space Systems Operations
Advisor: Marcello Romano, Department of Mechanical and Aerospace Engineering
Co-Advisor: Stephen Tackett, Space Systems Academic Group
In order to accomplish complex and sophisticated missions, small satellites, particularly CubeSats, need a ro-
bust and accurate attitude control system. Due to the mass- and volume-constrained design environment of 
CubeSats, conventional methods are sometimes inadequate to provide needed performance at low altitudes 
wherein environmental disturbances are high. This thesis studies exploitation of the most dominant distur-
bance torque at low altitudes (i.e., the residual aerodynamic torque) for stabilization and attitude control. By 
shifting internal masses, the distance between the center of pressure and the center of mass is adjusted, so the 
aerodynamic torque can be modulated as the control torque. To establish a realistic simulation environment, 
all launched CubeSat missions were analyzed in terms of their attitude control methodologies, sizes, altitudes, 
and mission types. In light of the mission analysis, a prototype 3U CubeSat was designed with only com-
mercial off-the-shelf components to check the practicality and feasibility of the method. The linear quadratic 
regulator control method with gain scheduling was used to stabilize and control the attitude in a high-fidelity 
simulation environment. In simulations, the method stabilized the CubeSat and maintained the desired atti-
tude under varying conditions such as initial angular velocity and displacement, orbit altitude and inclination, 
shifting mass fraction, and CubeSat alignment and size. Full Text
Keywords: CubeSat prototype design, shifting mass, attitude stabilization, CubeSat mission analysis, LQR 
with gain scheduling, exploitation of environmental disturbances
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NPSAT1: ASSESSMENT OF RISK FOR HUMAN CASUALTY 
FROM ATMOSPHERIC REENTRY 
James Stroup–Civilian, Department of the Air Force
Master of Science in Space Systems Operations
Advisor: Daniel Sakoda, Space Systems Academic Group
Second Reader: Stephen Tackett, Space Systems Academic Group
The United States government, through the Department of Defense and the National Aeronautics and Space 
Administration, has established clear guidelines that limit the acceptability of orbital debris fragments striking 
the surface of the Earth. This thesis addresses both the survivability of the soon-to-be-launched NPSAT1 sat-
ellite on its eventual reentry into the earth’s atmosphere and any potential risk to the human populace that may 
result. After reviewing the history of tracking objects in space and the policies in place to limit the creation 
of and risk presented by orbital debris, this research analyzes each of NPSAT1’s individual components for its 
uncontrolled reentry into the earth’s atmosphere. The analysis conducted in this paper shows that although 
a few pieces of debris from NPSAT1 would strike the earth’s surface with varying degrees of impact energy, 
these impacts are not expected to exceed the standards set forth by the Department of Defense. Full Text
Keywords: NPSAT1, reentry, DAS, orbital debris
OPTIMIZING UTILIZATION OF DETECTORS 
Crystal Warrene–Lieutenant, United States Navy
Master of Science in Space Systems Operations
Advisor: Frank Kragh, Department of Electrical and Computer Engineering
Second Reader: Daniel Bursch, Space Systems Academic Group
This work seeks to increase the expected intelligence value collected by optimizing the time on multiple tasks. 
The purpose of this thesis is to provide a quantifiable process to determine how much time should be allocated 
to each task sharing the same asset. This optimized expected time allocation is calculated by numerical analy-
sis and Monte Carlo simulation. Numerical analysis determines the expectation involving an integral and joint 
probability density function for a range of rates. In this case, rates are the historical hailing by taxi passengers. 
Monte Carlo simulation determines the optimum time allocation of the asset by repeatedly running experi-
ments to approximate the expectation of the random variables. This was deemed necessary to account for 
real-world uncertainties as applied to a taxi scenario. The taxi variables consist of hail rates of the passengers, 
the fare amount for the task, and the time to pursue said fare. The uncertainty in the hail rates was accounted 
for using ranges, not given values. The relationship between the rates of hails for the taxi from two passengers 
and the fare values gathered is important for maximizing the taxi’s total fare collected. Full Text
Keywords: optimizing time, Monte Carlo simulation, numerical analysis, space asset, asset usage
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EVALUATION OF LITTORAL COMBAT SHIPS FOR  
OPEN-OCEAN ANTI-SUBMARINE WARFARE
Systems Engineering Cohort 311-143O, Team LCS
Master of Science in Systems Engineering and Master of Science in Engineering Systems
Advisor: John Green, Department of Systems Engineering
Co-Advisor: Gregory Miller, Department of Systems Engineering
This report evaluates the littoral combat ship (LCS) and its potential to fulfill the open-ocean anti-submarine 
warfare (ASW) mission. It is unknown whether the LCS platform can support open-ocean ASW. This report 
examines which LCS variant, Freedom or Independence, is more suitable for open-ocean ASW. Initial analysis 
defines the open-ocean ASW problem space in terms of a threat analysis, mission analysis, current concept of 
operations (CONOPS), and current LCS capabilities. An analysis of alternatives (AoA) uses derived functional 
and operational requirements within a Pugh matrix to decide which variant best performs ASW and what 
modifications can improve future designs of the LCS. The analysis shows the Freedom class has marginal 
advantages in performing open-ocean ASW mission tasks and establishes three areas for improvement: self-
noise emissions, weight, and communication. Potential solutions are explored to address these shortfalls and 
to analyze their impact on the LCS’s ability to meet core requirements of the open-ocean ASW mission. This 
paper concludes that the LCS is capable of fulfilling the open-ocean ASW mission if improvements are made 
to the design and CONOPS. Full Text
Keywords: anti-submarine warfare, littoral combat ship, mission module, systems engineering, requirements 
development, architecture, capability, functional decomposition, modeling and simulation, ASW, LCS
IMPROVED MODELING OF THREE-POINT ESTIMATES FOR 
DECISION MAKING: GOING BEYOND THE TRIANGLE
Daniel Mulligan–Civilian, National Aeronautics and Space Administration
Master of Science in Systems Engineering Management
Advisor: Mark Rhoades, Department of Systems Engineering
Second Reader: Walter Owen, Department of Systems Engineering
Decision making in engineering development projects and programs relies on numbers. This quantitative 
support can involve uncertainty that is frequently characterized by three-point estimates of decision variables. 
Modeling of these estimates for analysis commonly utilizes the triangular distribution for its simplicity, but 
errors could be introduced if another distribution model is more appropriate for the data. This study measures 
statistics from distribution types ranging from fully flat to narrowly peaked, fitting estimates for all sizes of 
minimum to maximum ranges, and spanning the complete spectrum of asymmetry. The study compares com-
mon statistical values for each distribution to an equivalent triangular distribution. It calculates the error size 
for the mean, high-confidence interval, and coefficient of variation. The study then provides recommenda-
The following capstone project reports were produced by cohorts of residential or distance-learning 
students in the systems-engineering curriculum. The degrees awarded include Masters of Science in 
Systems Engineering, Systems Engineering Management, and Engineering Systems.
84
SYSTEMS ENGINEERING
tions for when to use a triangular distribution or a different model. The guidelines are based on a weight factor 
of the distribution mode and the estimate’s maturity to produce an objective set of guidelines for selecting 
distribution shapes best suited to model any given three-point estimate. With these guidelines, estimators and 
modelers can quickly and easily provide a more accurate uncertainty analysis to support decision makers. Full 
Text
Keywords: project management, program management, systems engineering, decision making, uncertainty, 
uncertainty modeling, three-point estimate, triangular distribution, probability distribution, mode weight
USING SYSTEM ARCHITECTURE, REVIEW ENTRY CRITERIA, 
AND STANDARD WORK PACKAGE DATA TO ENABLE RAPID 
DEVELOPMENT OF INTEGRATED MASTER SCHEDULES 
Burton Porter Jr.–Civilian, Department of the Navy
Master of Science in Engineering Systems
Advisor: Rama Gehris, Department of Systems Engineering
Second Reader: Ronald Carlson, Department of Systems Engineering
While engineers must participate in the construction of the Integrated Master Schedule, this thesis proposes 
a way to reduce that effort through automation. When standardized sub processes exist, automated task name 
construction with a consistent action/object naming convention can be applied to multiple system artifacts. 
These repeating sub-processes also allow the derivation of task sequence and dependencies. The Architecture-
Based Utility for Repeating Task Planning (A-BURTP) is a Microsoft Access database constructed of tables 
containing system configuration items, artifact data, local processes, and governing instructions listed in the 
systems engineering plan (SEP). A-BURTP generates task planning worksheets (TPWs) in Microsoft Excel 
that import directly into Microsoft Project. The TPWs contain all task attributes needed to allow schedule 
developers to work independently to link, sort, and group the imported tasks. Appendices include research on 
system context for Naval Air Systems Command (NAVAIR) systems aboard aircraft carriers and research on 
model-based systems engineering data exports using Vitech CORE9. The scope was limited to constructing 
the artifact tasking for an engineering change proposal on a fictional system under change. NAVAIR pro-
cesses and instructions were used when available. The 2011 Office of the Secretary of Defense SEP template 
was a key reference. Full Text
Keywords: ims, mbse, swp, sep, scheduling, IGS, automation, standard work, NAVAIR, cost, ECP, engineer-
ing change, estimating, system architecture, task planning, project, critical path, EVM, project management, 
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